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GOODYEAR PRESENTS CREDENTIALS FOR ANOTHER CAPABILITY 



Convair's sleek 880. the nation’s 
fastest jetliner, designed for 
medium-range service— makes more 
landings, takc-offsandtaxi runs than 
long-range planes. Mighty rough 
duty tor its wheels and brakes. 
That's why we're proud to report 
that Goodyear wheels and brakes are 
used by Convalr Division of General 
Dynamics Corporation on 880's in 
service and going into service on 
Delta Air Lines. They're built to 
stand up under the most punishing 
loads. For instance, at take-off an 
880 may tip the scales at almost 


Picking this Goodyear team is virtu- 
ally a tradition in the aircraft indus- 
try. For the past 20 years more 
commercial airliners have been 
equipped with Goodyear wheels and 
brakes than with all other makes 
combined. Here's a brief sampling of 
nctu aircraft relying on their high 
reliability and low operating cost ; 



F-IOSD fighler-bomber - T-39 trainer 
Army-Gruniinan OA-1 - Vertel VHC-IB 



liShl-Aero Commander Model SSOF ■ 


Need wheels offering the longest 
roll-life and the best load/weight 
ratio — need lightweight, reliable 
brakes? They're yours in Goodyear's 
famous Aluminum or Magnesium 
Wheels and Tri-Metallic Brakes. 
Write on company letterhead for 
details to : 

The Goodyear Ti re & 

Rubber Company, 

Aviation Products Division, 
Dept. X-1715, Akron IB, Ohio. 









a message to men who keep a thought ahead of progress . . . Butler and Edwards 
lacked all but vision when they designed their 19th century delta-winged jet. But with today’s methods 
and materials, vision itself is often the only requisite to progress. If your concepts border on reality, 
perhaps Ex-Cell-O's experience can help turn your prints into skyborne products through our precision- 
machined parts and assemblies, fuel control devices, servomechanisms, actuators, inertial guidance 
systems, remarkably precise, numerically-controlled machine tools, and other manufacturing capabilities 
available to you today. Call our Representative, or contact Ex-Cell-O's Aircraft & Missile Division, Detroit. 
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T|^"BHERRYL0CK team 


The Standard Cherrylock 
Top Performance Through the 
entire range el Diameters, Grips, 



Only tha Cherrylock "2000" Team 
Gives you M These Advantages 

• Full Grip Range 

• Complete Hole Fill 
9 Positive Visual Inspection 

(Grip Marked on Head) 

A-286 Stainless Steel— Monel— Aluminum 


Dec. 26-31— !27th Meeting. American As- 
soculioii for the Advancement of Science, 
New York. N. Y. 

Dec- 28-30— Seventh King Orange Inter- 
national Model Plane hfcct. Miami, Fla. 

Jan- 9-11— Seventh National Symposium on 
Reliability and Quality Control. Bellc- 
vuc-Stratford Hotel, Philadelphia, Pa. 

Jan. 9.13-lnttmafional Congress and F.e- 
position. Society of Automotive Engi- 
neei', Cobo Hall, Detroit, Mich. 

Jan, 15-18-13th ,\nnual Convention. Heli- 
copter .Arm. of America, Cherry Hill Inn, 
Haddonficid, N. J. 

Jao. 16-18-Sevcnth Annual National Meet- 
ing. American Astronautical Society, Dal- 
las, Tex. 

Jan. 17-19-Winter Instrument-Automation 
Conference & Exhibit, Insltumenl Soci- 
ety of America, Jefictson Hotel and Kiel 
Auditorium, St. Louis, Mo. 

Jan. 23-23-29th Annual Meeting, Institute 
of the Aeronautical Sciences, ilotcl Astor, 
New York. N. Y*. Honors Night Dinner, 

Feb. 1-3— Second Winter Military Elec- 
tronics Convention. Institute of Radio 
Engineers, Biltmorc Ilotcl, Los Angeles. 

Feb. 1-3— Solid Propellants Conference, 
American Rocket Society. Salt Lake City. 

Feb. H-16-Second Annual Symposium on 
Non-destructi'c Testing of .Airciaft and 
Missile Componenis (iinckssiSed), So- 

Soiithwcst Research Institute, 'Bunler 
Hotel. San Antonio. Tex, 

Feb, 15-17— International Solid-State Cir- 
cuits Conference, institute of Radio En- 
gineers, Sheraton Hotel, Philadelphia. 

(Continued on page 6) 
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The Cherrylock* “2000” series team 
offers the finest, most adaptable air- 
craft rivets yet developed. Maximum 
joint strength and reliability are 
obtained by using the Standard 
Cherrylock and the Bulbed Cherry- 
lock to cover the entire range of 
applications. The Bulbed Cherrylock 
for short grips and double dimple, 
the Standard Cherrylock in the 
longer grips. Both types are installed 
with the same H-610 series pulling 
head, using existing Cherry guns. 

Higher joint strength allowables, 
close blind side clearance, and the 


widest grip range available — only 
with the Cherrylock Team — result 
in better fastening at lower cost. The 
Cherrylock Team provides the 
strongest mechanical lock — flush 
fracture rivet available, Positive 


with grip length marked on the rivet 
head — is offered only by the 
Cherrylock Team. 

For technical data on the Cherry- 
lock Team of rivets, write Cherry 
Rivet Division, Townsend Company, 
Box 2157-N, Santa Ana, Calif. 


CHERRY RIVET DIVISION 

^ ~ SANTA ANA, CALIFORNIA ^ 

Townsend Company 

S. ESTABUSHED BEAVER FALLS, PA. 
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magnetic 

controls 

company 


mil 


ft 

GYRO Ir f J 
TEMPERATURE /I 
CONTROLS i I 


for these 
missiles 




Missile manufacturers demand light, accurate, reliable 
gyro temperature controls— delivered on time. Mag- 
netic Controls Company pioneered this field in 1952. 
Since then we have reduced the weight and size of these 
controls by 90% while increasing accuracy and reliabil- 
ity. This is why so many missUe makers rely on Mag- 
netic Controls Company. For experienced advice and 
%*• \ detailed facts on specific applications, phone or write; 

MAGNETIC CONTROLS COMPANY 

6413 CAMBRIDGE STREET • MINNEAPOLIS 26, MINN. • WE. 9-4691 
\ H«af ConVol Systems • SloHc Invetten • Voltage Monitoring Systems 


[Continued bom page S| 

Mas. S-9-Sixth Annual Gas Turbint 
ference and Exhibit, American Society c 
Mechanical Engineen, Shorcham Hole 
Washington, D. C. 

Mat, 9-10— Second Symposium on Enginee 
ing Aspects ot Maenetohydrodynamic 
Univcisity of Pennsylvania, Philadelphi 
Mai. 9-10— Flight Propulsion Meeting, I; 
stitulc ol the Aeronautical Science 
Cleveland, Ohio (classified). 

Mar. 12-16-Aviation Conference, America 
Society of Mechanical Engineers, Static 
Hilton. Los Angeles, Calif, 

Mai. 13-15— Flight Testing Conference 
American Rocket Society. Los Angeles 
Mar. 13-16— Test, Operations and Supper 
Conference, American Rocket Society 
Blltmoic Hotel, Los Angeles, Calif. 

Mar. 16-18-Fifth National Conlerence o 
Aviation Education. Mayfiowei Hote 
Washington, D- C. 

Mat. 20-2^1nternational Convention, I 
stitule of Radio Engineers, Coliseum ai 
Waldorf Astoria Hotel. New York, N. 
Mat. 20.24-196) Western Metal Expo 
tion. American Society for Metals. I’a 
Pacific Auditorium, Los Angeles. Calif. 
Mat. 27-31-1961 Symposium on Tempera 
ture, Its Measurement and Control in 
Science and Industry, Columbus, 

For information; V. W. Sikora, 
ment Society of America, 313 Sixit: 
Pittsbmeh 22, Pa. 

Apr- 4-6— International Symposium on Elec- 
tromagnetics and nuld Dynamics of Gas- 
eous Plasma, Polytechnic Institute of 
Brooklyn. Brooklyn, N. Y, 

Apr. 5-7- Lifting Re-entry Vehicles: Struc- 
tures. Materials & Design, American 
Rocket Society, Palm Springs, Calif. 

Apr, 10-11-Spring Meeting, Western States 
Section/Thc Combustion Institute, Aeio- 
nutronics Division of Ford Motor Co., 
Newport Beach. Calif. 

Apr. 17-28-14th Technical Conference, 
International Air Transport Assn., Queen 
Elirabelh Hold. Montreal, Canada. 

Apr. IS-ZO— Symposium on Chemical Re- 
actions in the Lower and Upper Atmos- 
phere. Stanford Research Institute, Mark 
Hopkins Hotel, San Francisco, Calif. 
Apr. 20-22-Gcnenl Meeting, American Me- 
Icorological Society with the American 
Geophysical Union, Washington, D- C, 
Apr. Z6-28— Liquid Rockets, Propellants 
aitd Combustion Conference. .American 
Rocket Socie^ Palm Beach Biltmore, 

Apt. 30-May ' 4-Scventh National Aero- 
Space Instrumentation Symposium, In- 
strument Society of America, .Adolphus 
Hotel. Houston. Tex. 

May 8-10-National .Vcronautical Eh 
res Conference, Institute of Radio En 
gineers, -Miami and Biltmore Hotels, Day 
ton, Ohio. 

May 9-11-Westcm Joint Computet Coi 
fcrcncc and Exhibit, Ambassador Hote 
Los .Angeles, Calif. 

May 22-24-National Telemetering Confc 
ence. Sheraton-Towers Hotel. Chicago, II 
May 26-Iune 4— 24th French Inteniation 
Air Show, Le Bouiget, Paris, France. 
Sept 4-10—1961 Flying Display and Exhih 
lion, Society of British Aircraft ConstiU' 
tors, Farnbotough, England. 
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Avco and. . . 
Ordnance for the 
Pentomic Army 

Global commitmenta . . . daily readiness 
. . . combat capability by-the-hour. 
That’s the story of the new 
Pentomic Army. 

Oidnance for this flexible striking force 
must be equally ready to move on a 
moment’s notice. Avco’s Electronic.s 
and Ordnance Division, a pioneer 
in ordnance since World War II, is 
well aware of this modern Army’s 
needs. Many of its engineering and 
production facilities are devoted to 
assisting the Army in its progi'niu 
to develop a variety of new and 
highly sophisticated ordnance. 

Specific ordnance projects on which 
Avco works are classified. They cover 
a broad portion of the ordnance 
spectrum, and include arming and 
fuzing, ballistics, projectiles, micro- 
miniaturized electronic assemblies, 
and many others. 


>4kco 


/ ELECTRONICS 
AND ORDNANCE 


For more information about Avco 
experience and capabilities in Ordnance, 
write: Director of Marketing, Ordnance 
Operation, Electronics and Ordnance 
Division, Avco Corporation, 

Cincinnati S6, Ohio. 




LORAL: Studying both postures in electronics for the modern mobile army 


DEFENSE: Onu requircmenl of n sound dofensu 
is knowledge of llie opponent's offense ... his deploy- 
mcnl. striking power, rleclronic oapabilities. Our 
interest: iipplylng our electronics systems experience 
to problems of combat surveillance including passive 
di'ic'Clioni countermeasures, reconnaissance, order of 


hiillle, and olher inlelligence needs. Advanced ieoh- 
niquc'S in the use of microwaves, infrared, ullraviolet 
perhaps Ihe whole spectrum — are involved; more 
specifically, subminiaiurized receivers, computers, 
amplifiers, and antennas. Result: faster, more accurate 
intelligence to improve kill probability in... 


ATTACK: inlelligence is also a prerequi.sile of 
moliilily. The fool soldier will soon fight a Ihree-di- 
mension.il war. Devulopment is headed lownrd flying 
bells, air-cushion craft, high speed VTOL transports, 
and logistic missiles. Inicgrating and proce.ssing in- 
formation lor this high speed army is another of onr 
fields. Our studies are clirecled toward the improve- 
ment and integration of communications, transporla- 
tiun. logistic support, tactical ploUing. commancl 
integration, electronic assault aids, countermeasures 


... the Army's total requiri’inents. This means ultimata 
mini.iturizulion, reduction of power drain, and 
rnvironmcnlal reliability. It implies research in 
tf‘chniques for advancing ihe science of mobility. 
I'rom iniplicalion to applic.ilion. we are involved in 
the electronics needs of the modern mobile army. 

If you are a senior scicnilsl or engineer inlere.sled 
In working in arca.s such as these, please write to 
l.ORAL Mleclronics Corporalion. New York 72, N. Y. 

(tincj; Ta.slni. IteJiferme: tViisliiiijjlen. it. C. 


Aitls, Niiuiguiion, HecuiimjisMiiieu, Krirle tt'rinmis. 
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n be 

desirable core properties. 

There are three types of carburiz- 
ing in general use: 

Liquid Carburising — The medium 
here is a hot-salt bath composed 
basically of cyanide compounds. 
The steel is immersed in the bath, 
the period of immersion depending 
upon the analysis of the steel and 
the depth of case desired. Liquid 
carburizing is a convenient method 

ing cases, generally within the depth 
range of 0.02 to 0.03 in. However, 
deeper cases may be obtained, the 
actual depths depending upon eco- 
nomics and end uses. 

Gas Carburizing — This method 
employs a furnace in which a car- 
bonaceous atmosphere is created; 
i.e., gases that are high in carbon 


)mponents, or those containing 
irbon. Steel subjected to gas car- 
urizing can be case-hardened to 
jpths generally ranging from 0.01 
) 0.04 in. When quenching takes 
y after carburizing, 
n can be kept to a minimum. 

Pack Carburizing — Where the 
pack method is used, the parts to be 
carburized are buried in a container 
of dry carbonaceous materials. The 
container is sealed tight to prevent 
the infiltration of air, placed in a 
furnace and kept there for eight 
hours or more, the actual time de- 
pending upon the depth of case 
desired. Pack carburizing is particu- 
larly suitable where a deep case is 
essential (0.06 in. and over), al- 
though medium cases in the 0.04-to- 
0. 06-in. range arc possible. 


This series of alloy sleet adverlise- 
menis is now available as a com pact 
booklet, "Quick Facts about Alloy 
Steels." If you would like a free copy, 
please address your request to Publi- 
cations Department, Bethlehem Steel 
Company, Bethlehem, Pa. 


BETHLEHEM STEEL CO.MPANY, BETHLEHEM, I 


BETHLEHEM STEEL 







Only 

Complete Line 
of Fire and Overheat 
Detection Devices . . 


Only Fenwal's complete line o! detection eyetems covers 
all forms of lire and overheat danger in aircraft, mis- 
siles, and spacecraft. Only Fenuial covers all "hidden 
hazards"! 

Fenwal Detection Devices include: Unit Detectors for 
‘'spot” protection; Continuous Fire Detectors for posi- 
tive coversge of larger areas; and the latest Fenwal ad- 
vances — FIDO (Fire Inspection Device Optical), and 
the Surveillance Detector (Photoelectric device, sensi- 
tive to flame or to heat radiation). Aduanced ways to 
"see" fire! 

And Fenwal contributions to safety in flight go beyond 
the detection phase. Fenwal also designs Explosion 
Suppression Systems for protecting both military and 
commercial aircraft. A Fenwal engineer will be glad 
to assist with your particular detection or explosion 
protection problems. Write Fenwal Incorporated, 
1216 Pleasant Street, Ashland, Massachusetts. 



Insulation neivs from Johns-Manville 



Now Min-K* 
is flexible! 

THE rNSDLATIOSr WITH A LOWER 
CONDUCTIVITT THAN STILL AIR IS NOW 
AVAILABLE IN BLANKET AND TAPE FORMS 
FOR DNUHITSO NEW AFPUCATIONS 

Min-K, the unique insulating material developed 
and produced by Johna-Manville, now has an added 
quality ... flexibility! Min-K is a new concept in 
missile insulation. The higher it flies, the better it 
insulates, Min-K's thermal conductivity drops as 
atmospheric pressure decreases. Its superior per- 
formance has been proved in hundreds of opera- 
tional U. S. missiles. 

New Flexible Min-K offers many special advan- 
tages. For example, it is the ideal way to lower 

pvototj'pe costs. You can test performance without 
the expense of special tooling. The flexible blankets 
lend themselves to bonding, lamination with rein- 
forced plastics, service coatings and as a compo- 
nent of insulation systems. Further, Min-K can be 
taiioi'-made to wrap around a cylinder, cone or other 
geometric shape. And, it is also available In IV, ~ 
.and 2~ tapes for spiral winding on a duct Or pipe. 

Because of the added quality of flexibility, Min-K's 
unique insulating characteristics now can be used 
in virtually unlimited new applications. For full 
details on Flexible Min-K, Min-K and other J-M 
aviation insulations, write Johns-Manviile, Box 14, 
New York 16, New York. In Canada: Port Credit. 
Ontariq. Cable address: Johnmanvil. 

Johns-Manville 

m 
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THE AIRESEARCH GULFSTREAM 


COMPLETION PROGRAM 



veil-equipped radio and 
ecute the most 


And our highly experienced, v 
electronics departments desi 
modem installations. 

By uiinga lull-scale mockup of the fuselage section 
we are able to prefabricate components for the 
Gulfstream to expedite delivery time. And AiResearch 
guarantees the completion weight of your aircraft. 

AiResearch has more experience in pressurized air- 
craft than any other modification c- 

Write, wire or telephone for complete 
information, including brochure, o 
the AiResearch Com 
Program for the ' 

Gulfstream. 




CORPORATION 

AiResearch Aviation Service Division 



new 

design freedom 
. . . any 

direction ^ 


Aluminum core material of Alcoa Foil 
offers three-dimensional stability 


Trussgrid*, a new aluminum core material for sandwich 
construction, demonstrates interesting versatility in 
curved or contoured assemblies. Dimensionally stable, 
Trussgrid does not stretch or shrink. Form it — there’s 
no anticlastic behavior. Bond it — there’s no movement. 
Machine it without stabilizing resin, wax or ice. □ Made 
with Alcoa® Aluminum Foil, Trussgrid is inherently 
rigid — can be used without facings for lightly loaded 
panels. Naturally vented, it bonds with all types of ad- 
hesives. Panels can be used for fuel storage or as heat 
exchangers. The high-strength isotropic plane provides 
desirable energy absorption properties for packaging. □ 
Future applications are probably limited only by the 
imagination. With varying orientation of the structural 
elements, Trussgrid gives the designer required strength 
characteristics in any plane of the material. 


□ Alcoa does not make TrHssgrId or other 
aluminum honeycomb materials, but we will be 
happy to refer you to the people who do, Our product is 
aluminum foil, the remarkable material that cuts costs 
and improves techniques today in scores of industries, 

□ For more information about Trussgrid, conventional 
aluminum honeycomb or other Alcoa Foil applications, 
write to Aluminum Company of America, Industrial Foil 
Division. 2068-M Alcoa Building, Pittsburgh 19, Pa. 


r ALCOA ALUMINUM 

L INDUSTRIAL FOIL 




How to get a computer to think it’s a one-man gang 


Most computers are pretty fussy about the kind of problems 
they are witling to handle. While it's (rue that a "business" com- 
puter can be made to do "scientific" problems, and vice versa, 
every experienced computer user knows it's no simple matter 
to get a machine to accept such a change of character grace- 
fully. Besides the fancy reprogramming involved, the computer 
is likely to be inefficient and uneconomical at solving problems 
it wasn't designed for. 

From the user's point of view, the "idea!" computer is a 
multiple-purpose machine that can be used efficiemly in many 
different types of applications, and at no higher cost Chan a 
computer intended primarily for any one of these applications. 

From the programmer's point of view, the "ideal" machine is 
one with a flexible set of instructions that can be easily manipu- 
lated to fit just about any kind of problem that comes along. 
Both programmer and designer are likely to agree that the most 
practical way to realize this "ideal" computer is by using the 
stored logic principle. 


Stored logic concepts developed by Ramo- Wooldridge are being 
used in the AN/LIYK-1, a low-price, multiple-purpose Navy 
computer intended for shipboard use. In the Ramo- Wooldridge 
approach, stored logic permits the user to select a word length, 
order structure and instruction repertoire especially suited to 
the problem at hand. These normally "wired in" characteristics 
are specified by data stored in the computer's memory and may 
be changed during the normal loading procedure without hard- 

TheAN/UYK-I "Stored Logic” Multipie-Purpose Computer 
lakes its place alongside the RW-400 "Polymorphic” data proc- 
essing system as an outstanding example of the kind of 
advanced work in computer design which has characterized 
Ramo-Wooldridge over the past six years. Senior programmers 
arc urgently needed to help develop a large "software" package 
for commercial and military applications of R-W stored logic 
computers, to prepare programs for the polymorphic data 
processing system, and to work on challenging applications 
engineering problems. 


A 


RAMO-WOOIiDRIDGE 


THOMPSON RAMO 'WOOLDRIDGE INC. 



SANDIA BASE 

uOCATiOM of 

HMDWSBITIS Pttf COMMAND 
KfBISl UDMC SUPPOdT AGCMCY 
AIOMC Exmei COMMISSION 
AtBUQUEOOUE (HWAICNS OffCt 

SANDIA COOPORATION 


WHAT WAS SINGER DOING AT SANDIA? At this important research and development center for non-nuclear 
phases of atomic weapons, a Singer rotary solenoid switch is under test and evaluation. Elsewhere Singer Military 
Products Division representatives are currently at work with development teams for new and improved defense 
weapons at bases all over the country. A division of The Singer Manufacturing Company, SMPD is composed 
of Singer-Bridgeport, Diehl Manufacturing Company, and HRB-Singer. 


A comprsliensioe brochure describing SMPT3 engineering and production facilities is yours for the ashing. 
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The first six years of Space Technology Leadership 

Since 1954, when the Air Force bellistic missile program was accorded top national priority, Space Technology Laboratories has 
been engaged In virtually every major phase of research, development, testing and technical management of missile and space 
systems • STL's contributions have hastened the day of operational capability for Air Force ballistic missiles, and have been 
applied as well in satellite projects and space probes e Today, as STL's activit'es expand in significance and scope, STL offers 
exceptiorral opportunity to the outstanding scientist and engineer whose talents and training will add to. and benefit from, the 
accumulated experience that has enabled STL to conceive and accomplish major advances in the state-of-the-art • STL’s creative 
flexibility, anticipating and responding to the demands of space progress, ranges in application from abstract analysis to complex 
hardware fabrication for military and civilian space projects • STL invites scientists and engineers to consider career opportu- 
nities in the atmosphere of Space Technology Leadership. Resume and inquiries will receive meticulous attention. 



EDITORIAL 


Moving Toward Mobility 


Last week we attended the Air Force design engineer- 
ing inspection of the mobile Minuteman at one of 
Boeing's Seattle plants. It was probably the first Air 
Force DEI exercise ever attended by the top executives 
of the nation’s railroads. For mobile Minuteman is being 
bom out of an unusual marriage of the railroad train, an 
elderly, respectable form of transport, and the newest 
and youngest offspring of the intercontinental ballistic 
missile family which is still in its infancy and has only 
recently b^un to achieve military respectability. 

Strategic Air Command and the Association of .Ameri- 
can Railroads will form a partnership in providing an 
element of mobile strategic detenent that fesv military 
prophets would have dated to predict several years ago. 
It still may be hard for some otservers to realize that the 
rail-borne Minuteman can reach its intercontinental 
targets faster than the supersonic bombers of S.AC. Cer- 
tainly no Air Force officer now in sers ice ercr visualized 
liis duty station as a 24-hr. day tolling along the 100.000 
mi. U. S- railroad nehvork or sitting on a siding in the 
Liunch control car of a Minutensan train inside a locked 
compartment with his copilot-launching officer on the 
other side of a bulletproof glass partition. 

In the hands of both launch control officers, locked 
ill on opposite sides of this bulletproof glass, will be 
keys that, when inserted in the proper slot and turned 
simultaneously, can fire five ICBMs at enemy targets. 
By 1963, the first of more than 100 of these S.AC Minute- 
man trains uill be operational, moving at random over 
900-1,200 mi. track patterns on two-sveck duty runs. 

Strategic Deterrent Changing 

The mobile Minuteman is aiiotiier example of how 
the concept of mobility and complexity is changing the 
basic character of the U.S. strategic deterrent forces. 
The fixed, hardened Atlas and Titan sites will always rep- 
resent an asset in this deterrent, with their saluc incrca.s- 
ing as SAC's capability of maintaining and operating 
them on an extremely high plateau of reliability matures. 
But they non- represent a distinctly early, relatively com- 
plex. and expensive first generation of operational ICBMs 
that was absolutely necessary both in the technical 
development histon- of this unique n-caijon and in the 
current military equation. 

Minuteman is one of the second generation missiles 
that offen major improvements in faster reaction capa- 
bility. greater reliabilitv and better mobility plus major 
reductions in procurement and operation costs. There is 
tremendous military and industrial pressure generated 
behind its development, aimed at utilizing the experi- 
ence gained from Atlas and Titan programs to compress 
tc an absolute minimum its time cycle to first operational 
rapability. For if the promise of its economy , reliability, 
quick reaction time and mobility arc realized in fact, 
the Minuteman can provide a major improvement in 
both quantity and quality of the U.S. counter strike 
force. It also can considerably upgrade our deterrent 


capability in relation to any potential aggressors. 

Although the hardened, fixed Minuteman installations 
will offer some of these advantages, it is in its mobile, 
rail-borne deployment that this missile «'iil apparently 
make its greatest contribution. History has shown a 
very poor effectiveness record for fixed military installa- 
tions ranging from the Chinese wall to the Maginot line. 
All of these fixed defenses fell before an enemy strategy 
based on mobility, so it is heartening to see tliis concept 
receiving new impetus in the strategic deterrent forces. 

The Navy’s Polaris-firing, nuclear-powered submarines 
are certainly a valuable element in utilizing the vast 
reaches and depths of the sea to preside mobility and 
concealment. The mobile Minuteman offers similar 
possibilities for land-based ICBMs, although we think 
SAC is needlessly sacrificing some of the possibilities 
tor concealment by insisting that its missile trains be 
painted standard Air Force blue and be marked by con- 
spicuous blue and white starred belly-bands incorporating 
the SAC insignia. Since they will lie powered by stand- 
ard locomotives with railroad markings, these missile 
trains might appear less conspicuous either on the road 
or ill tlicir temporary siding stops if they bore tlic 
standard commercial liiery of freight cars. 

Airborne Missile Plat-forms 

Another element of increased mobility will be added 
to the deterrent forces b\ airborne missiles such as 
Hound Dog and Sks bolt. US.Al'' has shown considerable 
imagination and technical boldness in pushing toward 
solution of the air-launched ballistic missile problem- But 
it has not exhibited similar characteristics in des-elopiiig 
suitable airborne launching platforms for this weapon. 
The B-32. w-liilc adequate for current use as a Sky-bolt 
launching platform, is certainly- not the best that could be 
devised to proiide an airborne mobility for ballistic 
missiles similar to that provided by nuclear-powered sub- 
marines in the sea or the rail-borne Minuteman on land. 
Certainlv cither a Droincdary--type aircraft, using the 
technology- of boundary layer control to gain its max- 
imum disidend in endurance, or the nuclear-powered 
aircraft still offers genuine promise for a future mating 
of aerial platform and solid-fuel, long-range missiles to 
add a third and equally perplexing element of deterrence 
to aggressors. 

The goal of the strategic deterrent in the immediate 
future must be to diversif\- and conceal its sations 
elements to such a degree that the possibility of any 
aggressor being able to eliminate or significantly cripple 
it bv an initial surprise attack is reduced to the smallest 
fraction of success. 

W'e appear to be well along on bringing mobile de- 
terrent elements into the pattern on land and sea. But 
the possibilities for an even more elusive and effective 
airborne element for this combination do not appear 
to be fullv exploited, esen bv the sersice that has spent 
its life ill the air. -Robert Hotz 
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LACK OF RECONNAISSANCK 
“PROTECTS” THE ALLIES AT 


Gallipoli was a test for reconnais- 


GALLIPOLI 

planes, such 


sance capabilily, thereby allowing an 
entire army to escape intact. Allied 
the Sopwith Baby, scanned the skies for 


In 1915 the Allies struck at Gallipoli, intending .. , , 

pierce the vital Dardanelles passage, capture Conslan- Turkish and German recon planes. But ...... ..... 

tinople. remove Turkey as an effective fighting force and watch the exodus. For five days troops and supplies were 
buoy the flagging spirits of their Russian allies. But the discreetly taken off until only 1500 Allied soldiers manned 
Gallipoli landings ran afoul of entrenched masses of de- the lines against the entire Turkish army. And finally 
terrriined Turkish troops. The stalemate continued from everyone had gone. Casualties: 2 wounded. 


April through December, 1915. Finally, the Allied high 
command decided to evacuate . . 
opposing trenches were often only 
Turkish army should have an inkling of the evacuation 
before completion— if one effective reconnaissance flight 
were to examine the Allies’ disappearing strength, it would 
mean disaster . . . perhaps the loss of more than 80,000 
Allied troops. 

But, while Turkish pre-war planning carefully built a 


The spirit and fierce resistance of the Turkish army had 
quite a trick when beenmanadedbylackofreconnaissance,acostlyoversight. 
feet apart! If the 


the beginnings of communlires on the face of the ea 
naissanca has helped shape history. Today CAI's sped, 
i area Is helping shape history to the advantage of the F 
I. Typical of CAI contributions are: V.I.P. Visual Integra 
a display system; KA-30 the world’s most vei 
i; SOLO the only electro-optical "available ni 


e army, the generals ignored the value of reconnais- guidance syste 
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CHICAGO AERIAL INDUSTRIES, INC. 

SSO WEST NORTHWEST HIGHWAY, BARRINGTON, ILLINOIS • oHIces; DAYTON, LOS ANGELES, WASHINGTON, O.C. 
OTHER DIVISIONS: KINTRONIC, CHICAGO AERIAL SURVEY, f/anklln Park, lllinoisi PACIFIC OPTICAL CORP., Inglewood, Calif. 


WHO'S WHERE 


In the Front Office 

Joseph G. Beetcr, vice president-engineer- 
ing. North American Ai-ialion, Inc., Los 
Angeles, Calif., and Harrison A. Storms, a 
vice president. Mr. Stomis succccd-s Mr. 
Bccrcr as head of corporation’s MissPe Divi- 
slon. Warren E. Swanson succeeds Mr. 

of the Los Angeles Division. Also: E. F. 
Brown. vice president-administration, 
Roekeldy-nc, a division of North America:;. 

George J. Dickey, vice president and as- 
sistant general nranaget, Strombcrg-Carl- 
son Division of General Dynamics Corp., 
Rochester. N. V. 

lames E. Upheld, a director. Missile Sys- 
tems Corp., North Hollywood, Calif. Mr. 
Upheld is president of the corporation’s 


d Capt. R. V. Cailcton, 
ents. BraniR Airways, Inc. 
i: Capl. Dan Ilugiies- 


Eiiit 
Res Bnc 

Elected vi 


flight , 


ground opei 
s: Robert 11. Ban 


passenger : 


. Ji.-s 
n Joseph R. 
1 and engine 
Dr, William V, Wright, a 
Electro-Optical Ssstems, Ii 
Calif. Dr, Wright will coni 
gcr nf Elcclro-Oplical Syster 


•mg aclt 


Fasadeiia, 
olid State 

lames B. Gordon, secretary. The Bendix 
Corp.. Detroit, Mich. 

Allan R. Gruber, a director of Solid Slate 
Radiations, Inc., Culver City. Calif. Mr. 
Gruber is director of Marqiiardt Corp.’s 
Nuclear Systems Division. 

Hubert Bennett, assistant to the presi- 
dent. McCormick Selph Associates, flollis- 
tcr, Calif, 

Honors and Elections 





. chief designer, Brit- 
ish Ekccutivc & General Aviation, Ltd 
(Beagle), London. England. 

Thomas A. Pcudlelon, head of the ,\d. 
vanced Technical Doelopment Depatf- 
ment, Jaii.sky & Bailey, Washington. D. C„ 
a division of Atlantic Research Corp 
Raymond LaFontainc. chid eugincer.ad- 
sanced products, Koehler Aircraft Products 
Co., Dayton. Ohio, and Harold Hcrkcnhine, 
chief eiigiiieer-production products. 

Dr. S. Rasor. director, and Dr. Don- 
ald E- McKenzie, associate director, of the 
newly formed Energy Conversion Deparl- 

of North American Aviation, Inc., Canoga 
Park, Calif. 

(Continued oil page 119] 


INDUSTRY OBSERVER 

► llvbrid rocket concept involving a Ion -temperature, three-component 
system called Hyfox is under study bv Astropmver, Inc- a Douglas .Aircraft 
subsidiary. Myfox is reported capable of adiiesing a spcxific impulse of 
more than 500 sec. 

^Plan to start limited production of the Nike Zeus system has reached the 
Joint Chiefs of Staff, and a decision is expected by mid-January. Tire pro- 
posal involves a calculated gamble that new techniques for discriminating 
between ICBM warheads and decoys, stemming from Projc-ct Defender 
research, will increase Zeus effectiveness. Prime contractor. Western Electric, 
has told Defense it will be forced to lay off or divert Zeus manpower unless 
such a plan is adopted quickly, 

► .Air Force feels limited war requirements may demand development of a 
cheap, relati:’cly small missile wliich would carry a clean nuclear warhead 
with yield ranging up to 100 kilotons- Circular error probability would be 
small— perhaps no more than a fifth of a mile. 

► Promising new technique for electric propulsion of space vehicles, which 
uses exploding wires made of magnetic materials that are accelerated and 
controlled bv magnetic fields, is being inrestigated by Air Force Cambridge 
Research Laboratories. Princi|)lc was discovered by a Ccniian scientist 30 
years ago during a ptirclv acadcinic investigation. 

► Marqiiardt Position Altitude Control Svstem using liquid pulsc-rnckcts 
« ith a computer for satellite orientation, will be used on Air Forcc-Lockliccd 
S.iuios reconnaissance and Midas infrared c.itly ssaniing satcliiles- 

► Crvogenic nuclear gyroscope, in which the absence of moving parts should 
provide extremely long frouble-ftcc life combined with extremely low drift 
rale, is wported feasible bv Sperrs- Micross’avc F.lcctronics Co. scientists. 
Sperrv claims it has developed a new tcclmiqiic for sensing reference direc- 
tion, a problem that lias Uandicap|)cd prer ioiis work with this ty|>c of exotic 
gvro. Defense Department is interested in s[)onsoring continued work on 
this companv-financed prt^ram, 

► Studv program involving an electronic eoimtcmicasurcs surveillance missile 
is under way at Nasal Ait Missile Test Center, Ft. Mugu. Calif. Such an 
intelligence weapon potentially could detect and relay information on radar 
fiicilities-location, sweep rates, wavelengths, beam intensity and pulse cur- 


► Hiiglies, McDonnell. North American and Space Technology Lalwralocics 
will brief National Aeronautics and Space Administration’s jet Propulsion 
Laboratorv today and tomorrow on proposals submitted last week for the 
Proicct Surveyor soft lunar landing progtani- JPL will question bidders in 
another session early next month Ktorc evaluating proposals, 

► I'irst operational sea test of the Bell Aerosvstcms AN SPN-10 autoni.ilic 
carrier landing svstem is scheduled for 1962 aboard the USS Knterprise. 
Naw has ordered 12 of the Bell systems for carrier and hind iiistalhilions. 
SPN-10 is similar to the AN 'GSN-5 the Federal Aviation Agency is evaluat- 
ing for possible civil and Air Force use. 

►Jaguar air-launched radiation probe with altitude capability of several 
htrndred thousand feet, developed by Ait Force Special Weapons Center, 
is scheduled for firing over the Pacific Missile Range. The three-stage vehicle 
will be launched info a steep trajectory from aircraft at about 35,000 ft. 

►Terrain clearance simulator will be built by Aero Service Corp. for the 
Republic Aviation F-105 ground pilot trainer. .Aero Service simulator will 
include coordination between maps and practice radar presentations. 
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OVERHAULS 

$1,500 per year 

GUARANTEED 

RENEWABLE 


The Stratoaair's Heli-Rotor® com- 
pressor gives the highest pressures 
of any continuous flow ground air 
supply for jet airliner starting and 
pneumatic checkout. It offers you 
these “economy extras." 

A low maintenance, rotary posi- 
tive displacement compressor com- 
bining the best features of high speed 
centrifugal and positive displacement 
reciprocating units. With this unique 
24 


unit, STRATOS issues a warranty 
for two years or 2,000 hours opera- 
tion. After the two year warranty, 
you have the option to pick up the 
STRATOS low-cost Guaranteed 
Renewable Overhaul Contract. This 
assures you factory overhaul for only 
Sl.SOO per year or 1,000 operating 
hours... renewable for as many years 
as you care to carry it. 

If you would like additional infor- 


mation on STRATOSAIR, on the 
Guaranteed Renewable Overhaul 
Contract, or on demonstrations 
scheduled throughout the country, 
write on your company letterhead. 


SrJMYOS’ 

t DmSIM » FIIRCHIU) tSCINE US IIIKUE UlirSttTlOK 
Wutm Brsncit: fSOO Kotauuii Ark, UsoFisrtui Socfe, CrlKonill 


Space Study Group 


Project Golden Ram 


Policy Reins 


Washington Roundup 

A committee is being formed to prepare a position paper on the U. S. space program 
for whateset use Prcsidcnt-clcct Kennedy can make of it. If Kennedy has a space task 
force of his on-n among the groups he has asked to study specific problems, its existence 
has not been made known. Meanwhile, Gcotge Feldman. New York attorney and former 
staff director of the House Select Committee on .\stronautics and Space F.xplotation, 
is putting together an independcist group that will write the position paper. 

.Mreadv named are Adm. Thomas F- Connolly. Nasy's a.stronaiitics director; Brig. 
Gen. Ifnmer A. Boushev, commander of USAF's .Arnold Engineering Development 
Center: Richard S. Morse, director of Army research and development; Dr. Charles 
S. Slieldon. techniwl director, and Spencer NI, Berc.sford, special counsel of the House 
space committee. Other members arc expected to he drasvn from the National .Academy 
of Science’s Space Sciences Board and from the office of research and engineering in the 
Defense Department. 

;\it Force’s ambitions space jitogram, miieli of which is aimed at systems that 
ssoiild be operating four or more years awjv. Isas been gcnctallv accepted ssitliin the 
scrsicc except for the Positive Control Bomhirdment System, or recallable ICBM 
(.“kW Dec. s. p. 261. This bombs-in-orbit system has Created grave doubts among 
some senior officers about its political acceptability, although most do not question 
its tcclinie.il feasibility. 

Space Plane has became a controversy before it has become a project. National Aero- 
nautics ami Space .\dministr.ifioii priiately denies, «ith some feeling, that it ever 
laid anv desire to take over development of the proposed manned space vehicle from 
the .\ir I'nrcc. US-\1' has asked for S20 million in the next budget to begin work, 
and snme of its spokesmen claimed that N.\SA felt it should be given the project 
bccmive tlic service lud no mission requiring such a vehicle. 

N.kS.k feels that if the project i.s begun, its development will follow a pattern 
similar to that set by X-15 and Dyn.i-Soar. USAF provides most of the funding, and 
N.\S.\ |)rovidcs a large portion of tlic technical support. 

Diia|)pointing results of military launchings of Atlas missiles from Vaiidcnberg 
AFB. Calif., has led to creation of Project Golden Ram. The project is an attempt 
to stand.irclizc ptocedurcs and establish operational discipline so firings will Iwve mote 
of the precision gained wlicn contractor teams handled earliest launches. Strategic 
Air Command, ARDC's Ballistic Missile Division and the major contractors ate 
involved. 


Dr. Herbert York, has indicated to intimates that he would like to remain as 
ditector of defense leseaicli and engineering in the Kennedy Administration. York is a 
registered Democrat vvlio has remained aloof from politics. He has been on the job for 
about a month after recovering from a lieart attack. His deputy, John Rubel, also would 
like to remain in govemment despite attractive industry offers. 

.\ttcmpt to set 10 iutetiiatioiial aircraft records with the Convair B-58 over 1,000 
km- and 2,000 km. closed courses has been ruled out. apparently for political reasons. 

Block of 00 days time had been requested, and the records would have been 
attempted during acceptance trials. But the Boeing B-52 has just set a record (see 
p. 27). the B-;S is not in tlie Fiscal 1962 budget. The setting of 10 records would 
undoubtedlv have raised congressional questions why tlic Nortli American B-70 is 
so vitally needed. So tlicrc will Ise no record attempts. 


President-elect Kennedv's clioices for Secretarv of Stale and Secretary of Defense 
arc both known as fotccfiil men, but it is unlikely that they will have as strong hands 
in siwping policy in their own dcp.irtnients as their predecessors have. 

The nominee fot Defense Secretary, Ford Motor Co. President Robert S. 
McNamara (see p. 28), vsill liavc to coordinate national security matters with State 
nominee Dean Rusk, who is Rockefeller Foundation president and fotmet Under 
Secretary of State under former President Truman. This will have to be done more 
completely and with less feuding than in the past few years of the Eisenhower 
Administration. 

But observers here arc convinced tliat the real policy-maker fot both departments 
will be Kcimedv himself. Both his own pronouncements on the role of the prc.videnty 
and the recommendations of almost all study groups in recent years have favored 
this kind of approach to national security. 

—Washington Staff 
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$40.5 Billion Defense Budjget Approved 


Air Force iuul Army gel increases, Navy is cut; 
major changes planned in wea]>on system programs. 

Bv Lam' Booda 

\\'asliin?ton— Defense budget of 540-5 billion for Fiscal 1962 has been 
,i|j]5rovcd by the Eisenhower .\dmiiiisttation for submission to Congress in 
I-imiarv. It consists of 517.9 billion for the Air Force, 512.2 billion for Navy, 
and S10.4 billion for the Army. 

Armv’s figure is an increase of almost 5600 million o\cr the current fiscal 
scar, «hilc USAF’s figure is an increase of 530 million. Navy's total is cut 


byS130 uhllion from Fiscal 1961. 

^fajor changes in future svcapoiis 
limgraiiis ha\e hccii incorponited in the 
I iscal 1962 requests, and materiel bus's 
nf current svstcin.s base been altocd. 
Iliglipoints of the budget requests are; 

• No funds arc included for further de- 
u'lopmeur of the Niny-Dnuglas Mis- 
silver aircraft, nhicli is the acri.il plat- 
form for the long range air-to-air Rendis 
r.iglc missile. 

• No funds arc included for further de- 
iclnpmcnt of the tIS.\F-Dnug!aN .Skv- 
bolt air-launched ballistic missile, 

• Purchase of Republic F-105 fighfer- 
bombers bv US.\F will he increased sub- 
shntiallv. ■ 

• No funds for further production of 

l!.S.\l'"s Brseing B-52 and Comair B-58 
bomhers are included. 

• Development of the US.-VI''-North 
\nicrican B-70 bomber will be ac- 
celcrateel. 

• Nasy-Lockliccd Polaris missile uill 
reccise about the same funding as in 
l-'iseal 1961. 

• US.kF-Bocing Minuleniati missile dc- 
'elopment funds will be increased. 

• .\nnv will |>iitc1iiisc more aircraft 
than cither Air h'orcc or Nary. 
Contracting Impact 

factor of incrcasini importance— 
economic imp.ict nf contracting on a 
aimpany or a geographical area-will 
make itself felt in this new budget. One 
esamplc n ill be found in the way pend- 
ing decisions on aircraft buys are made 
m the light of the elimination nf Mis- 
-sileer funding. 

The contract for development of this 
subsonic platform, which is designed to 
ixitrol for long periods in defense of 
Navy’s task forces, was let a few months 
ago to Douglas Aircraft Co. and svork is 
being done at the El Segimdo Dis ision. 

Missileer was the division’s major pro- 
gram for the future, although FI Sc- 
gundo still is producing aircraft and 
(Ulier items on current contracts. ,\t the 
same time, cutbacks have hit the coin- 
pny’.s Long Beach Division, which 
makes the DC-8 commercial transport 
,md US-M'’ C-133B transport, and more 
are in the offing (AW Doc. 12, p. 561. 


Some memliers of the California con- 
gressional delcg-ation already have 
fnouglit pressure to bear on the .\ilmin- 
istration. the Air Force and tlic Naw 
to funnel more orders into the Douglas 
•ireas fAW Oct. 5. p, 25). 

I’hc most recent esamplc of congres- 
sional interest in what contracts go to 
California ha|)pciied last week «hen 
Sen. Clair Fugle (D.-Calif.) asked Ait 
Force for a status report on its jjlans 
for accelerating modernisation of the 
Military' .Air Tran.sport Scn icc « ifh the 
|)iirchase of turbojet and turboprop air- 
craft. 

Later, a contract ssas ;uv,irded to 
Lockheed for 50 long-range C-1 50Fs, 
16 in Fiscal 1961 and 34 in Fiscal 1962. 
costing SI70 million. The svork will he 
done ,it Lockheed’s Georgia Disision. 

Dougl.is and Consair-San Diego have 


USAF Project Cuts 

are being cut back bs as iimch'as A15U 
million pet piognim, apparcutls because 
spending of Fiscal 1961 defense hinds is 

feusc Department spending For this fis- 
cal year at close to SI billion, probably 
tlie liigliest since the cvctspendhig that 
caused severe cutbacks and stretchouts 
in the industTY ill the fall of 1957. 

Action ssas 'initi'ated by Defense De- 
partiiient coinptrollets after they spotted 
what they called unauthoti«d spending 
on some projects in all llitcc services. 
Army and Navy will tale action on their 

adjnsfnients will be minor coni|>ared 
wills those required by IJS.AF. 

Projects which nil) not require ad- 
jiutmeiits Include Naw’s Polaris and 
US.\rs TItais and mobile Miniitcman 

put cm all the US.VF presjects that are 
due for major adjushnents, and will stay 
on ujitil after an Air Force team has 
visited each company involved. Visits 
arc cspccted to be cnsmpletcd this week. 


a direct interest in the purchase of in- 
terim jets for -M.ATS with a portion of 
the S200 million earmarked for mod- 
ernization from the Fisw! 1961 budget. 
Both al.so are interested in the advanced 
M.kTS jet. for which S50 million W'iis 
included in the current budget. Pre- 
sumably. more funds for fiirtner work 
on the advanced jet arc included in the 
Fiscal 1962 budget also. 

Competing with Douglas and Cnn- 
V air for the interim jet arc Boeing. Lock- 
heed’s Georgia Division and Canadair, 
Ltd. Boeing is also a strong competitor 
of the Cafifomia companies for the 
Tactical Air Command STOL fighter- 
bomber, first funds for which were in 
the current 1961 budget. 

•As of last week decisions rcgiirdine 
the interim jet and the S TOL airaaft 
were still ill the haiid.s of Defense Sccrc- 
hiry Thomas S. Gates, [r. 

B-70, Minuteman Amounts 

the imporf.mee .Ait F'atcc attaches 
to the B-tO bomber and Minnfeman 
missile lias been reficctcd in other parts 
of the budget. 

.About 5400 million will go into the 
B-70 development program next year. 
W'ith this start the .Air I'otcc hopes to 
have an operational force of 65 aircraft 
by 1967. 

Fliniination of the Skvbolt ALBM is 
tier! to this emphasis on the B-70. which 
requires no standoff missile, and to the 
gradual phasing out of the B-52, for 
nhicli Skvbolt was intended. Carnover 
funds from |jrevimis fiscal years will per- 
mit continuation nf B-52 production in 
I'iseal 1962. ThcTO will he little ot no 
c.irrvQver funds for the B-5,8, however. 

Iiiacasc in purchase of the Republic 
F-105 fightcr-lxinibcrs will fill T-AC rc- 
t|iuremcnts until the STOL configura- 
tion goes into production. 

-Air Force’s biggest budget item is the 
Boeing solid-propellaiit Minuteman 
ICBXf. which it wants to produce in 
large numbers. .About 5850 million will 
go into this program in Fiscal 1962- 
Claim is made tli;it this missile will be 
less vulnerable and ciicapct than otliei 
ballistic missiles. 

Navy Programs 

Indication that the Polaris fleet bailis- 
tic missile jirogram is leveling off with 
development of the longcr-range A2 and 
Ai missiles is that a sum similar to 
the 1961 amount has been allocated to 
it. ,\s these missiles arc proved and 
produced, the program will fall off, \ince 
the size of the missile is tied to the 
size of the launch tubes in the Polaris 
submarines. This leveling off and de- 
cline will also be true of other missiles 
fired from buried silos, such as Titan II 
and Mimiteman. 
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Thirty Mercury Changes Made 
To Improve Capsule CapahiUty 


Tlie term used in connection with the 
withdrawal of funds for the Missileer 
aircraft is that the project is still “ac- 
tive." Contracts for the Eagle missile 
are still in effect witli the prime con- 
tractor, Bendix Systems Division, at 
Ann Arbor, Mieb. Strategy proh.ibly 
was to keep the development of the 
entire system under way while giving 
up a portion of the funding to improve 
the purchase ot other Navy airaaft now 
in production. 

Navy airaaft purchases will be about 
635, considerably below what the serv- 
ice considers necessary to maintain a 
level operational count. 

Navy is fighting obsolescence in its 
ships, including aircraft carriers, by try- 
ing to modernize them. This is the 
subject of much internal discussion as 
to division of overhaul and maintenance 

Air Force space program, still mainly 
in the studv phase, has fared well, with 
relativelv small amounts requested for 
systems such as Space Track. 525 mil- 
lion; Space Plane, 520 million: maneu- 
verable ballistic shapes, 525 million; 
Space Combat Weapon System, $50 
million, and Saint satellite inspection 
svstem, S32 million. 

Navv’s astronautics program will in- 
clude about 522 million for continued 
development and operations of the 
Transit navigation satellite; more than 
$100 million for the operation of the 
Pacific Missile Range and about $10 
million for other sp,icc projeas. Money 
for the Navy’s space surveillance system, 
or Spasur, has been transferred to the 
•Air Force, whose North .American Air 
Defense Command has been handed 
the satellite detection responsibility'. 



By Edward H. Kolcum 

AA'asliington— Project Mercury devel- 
opment program has resulted in ap- 
proximately 30 changes in specifications 
tor design, svstem arrangement and 
structure to enable the capsule to meet 
its mission objectives, according to 
George M. Low, manned space flight 
programs chief for the National Aero- 
nautics and Space Administration. 

Despite changes, test setbacks, and 
the fact that the program is pushing the 
state of the art in some unexpected 
areas. Low said the Mercury manage- 
ment concept is the fastest, most expert 
and perhaps cheapest way to aobc 
what lie cils the most complex space 
fliglit program in the country. 

Low told .Aviatiok Week that Mc- 
Donnell Aircraft Corp. hardware pro- 
duction would certainlv' have moved 
faster if the original specifications for 
1 2 identical capsules had been followed, 
but experience through the tvvo-ycar life 
of the program has shown that changes 
were mandatory to recover the pilot 
after a successful orbit;il flight. 

Program changes have been made in 
design and in actual capsule hardware 
to improve reliability and safety. 

Design changes have ranged from ma- 
jor structural modifications to deletions 
of entire systems. Among significant 
alterations arc: 

• AVindow design, changed from a small 
|)ortholc to a rectangular window at the 
suggestion of the astronauts at their first 
engineering mockup inspection. More 
recent modification now under consid- 
eration is use of a vvindscrecn-type de- 
flector for protection against the sand- 
blast effect of escape rocket exhaust. 
Erosion effect was discovered on the 
second Little Joe flight in which the es- 
cape rocket and parachute recovery sys- 
tems were activated at high altitude. 
The window was enlarged to permit the 
astronaut to sec the horizon when the 
capsule is oriented for re-entry. 

• Baltoon antenna w-as eliminated and 
will he replaced with either a telescop- 
ing or whip antenna. Cliangc was made 
because in rain with a low wind, a bal- 
loon is ineffective. 

• Flashing light and minitrack beacon 
were eliminated because tlie Minitrack 
network will not he used for the hfer- 
airv mission and the flashing light 
would not add to real-time orbital cle- 
ment information. Orbital data will 
come from telemetry. 

• Escape hatcfi was added to provide 
an alternate exit from the capsule in 
case it springs a leak on impact. Astro- 
naut now wHI have three ways to leave 


the capsule; tlirough the top; through a 
side door opened mccliaiiically. and 
througli tlie quick-disconncct escape 
liatch operated bv explosive bolts. 

• Separation rockets, originallv installed 
on the .Atlas booster, now are in the 
capsule retrorocket package. Tliis 
change was the first design alteration. 
It was made because it was determined 
that accelerating the lighter of the two 
vehicles would provide greater separa- 
tion distance when the s.itellite is in- 
jected into orbit. 

• Impact skirl was added. It is designed 
spccific.illy to attenuate landing shock 
on a ground impact, which could occur 
in an off-the-pad abort escape mancuver. 

• Ringsail recovery parachute replaced 
the extended skirt cmitc. whicli would 
not remain inflated at high velocity. 

Most changes arc being phased in 
the capsules. Low said, because there 
is no reason to have such improvements 
as window enlargement or pilot instru- 
ment panel for chimpanzee or instru- 
mented flights. An improved instru- 
ment panel, suggested by the astronauts, 
will not be incorporated in any but 
manned orbital capsules. 

Changes in the capsule necessary to 
meet perfornrance specifications include 
rcpl.icancnt of high temperature 
nickel-cobalt alloy with beryllium 
around the p,arachuto canister, an area 
vvhcrc the Big Joe test showed heal- 
ing Itigher than estimated. Wiring 
changes were made in the escape tower 
separation circuitry as a result of Little 
Joe tats. 

-At the inception of the Mercurv 
progtitm. Low said, it was clear that 
development of an cnvironmaital sys- 
tem was nccessarv, but it was believed 
that many of the other systems could 
lac obtained off-the-shelf. As the pro- 
gram developed and weight became 
critical. NAS.A found that an entire 
miniaturization program would be re- 
quired for the telcmetrv-commvrniea- 
tions svstem, even to tape recordora. 

Unlike capsule design changes un- 
covered in the development program, 
contract amendments were anticipated 
when the capsule award vv-.is made to 
McDonnell Aircraft in January, 1959. 

N'.AS.A told Mercury bidders that 
ground support equipment contracts 
would be forthcoming after the prime 
capsule award was made. The agency 
has ordered support equipment from 
McDonnell in the fonn of contract 
changes, and thev include such major 
hardware as a capsule simulator, spare 
parts and capsules. Little Joe escape 
towers and instrumentation for check- 
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Defense Reorganization Will Await 
McNamara’s Stndy of the Pentagon 


By Ford F-astman 

Washington— P;it(crii of the Kennedy 
Administration's reorganization of the 
Defense Department will not take 
sliape next year until the new defense 
seerctars’, Robert S. McNamara, has 
studied the Pentagon structure and 
recommended changes. 

President-elect John F. Kennedy said 
tliat McNamara, named last week, 
ha.s read the rco^nization report pre- 
pared by Sen. Stuart Symington (AW 
Dec. 12. p. 21. p. ?4) but that he is not 
committed to its finding. Changes will 
await studv of the problem bv NIcN’a- 
mara and fop defense officials; Kennedy 
said "then we will talk about it after 

McNaniara «ill resign Jan. 1 as 
president of the Ford \fotor Co., but 
Jic airc-adv ha.s begun preparing to take 
over the top Pentagon job. He met 
for two Jmiirs last week with Defense 
Sccrctarv Thomas S. Cates. Jr., .and 
he will confer with Kennedv this week 
on appointment of other top defense 
officials. 

Like other cabinet officers, McNa- 
mara will be expected to stav at his 
post through the four scars of the 
Kennedy Administration. In announc- 
ing the appointmeirt. Kennedy said 
"we are both agreed” that anyone 
accepting a position of responsibility 
in the new Administration, particularly 
one involving national sccunty. should 
be willing to "sen’c a long period of 
time, because they bccoiuc far more 
efficient and far more cffcctisc as time 
goes on." 

McNamara is expected to press for 
tighter control of defense spending in 
an effort to boost inilitaiv power with- 
out a big budget increase. The defense 
secretary-nominee is a former account- 
ant, and he earned a svide reputation 
as a cost-cutter and fiscal planner 
during his business career. 

"Nfr. McNamara and I ate agreed 
that this country must have a defense 
estahlishmcnf second to none." Ken- 
nedy said. "The establishment must 
be efficient so that the wisest possible 
use is made of the public moneys de- 
voted to its m.iintcnancc. It must be 
organized in such a way that it makes 
the most immediate and effective use 
of out changing weapons technology. 
It must, in wiort, be so strong that it 
cannot merely defend the nation in the 
event of war. but, rather, so strong 
that it can maintain the peace ... I 
am delighted that Mr. McNamara is 
accepting this sober rcsponsibilitv," 

hfcNamara was horn June 9. 1916. 


in San Francisco, Calif., and he grad- 
uated Phi Beta Kappa from the 
University of California in 1937. He 
received a master’s degree in business 
administration in 1939 from the Har- 
vard Graduate School of Business Ad- 
ministration and joined the accounting 
firm of Price, Waterhouse and Co. 

Rcturrving to Harvard in 19-40, 
NfcNamara served as assistant profes- 
sor of business administration and at 
the .same time was a War Department 
consultant on installation of an Air 
Force statistical control sv-stem. 

He went to England in 1943 as a 
civiluin War Departmerrt consultant 
and later was commissioned an Air 
Force captain. McNamara served in 
FngJand, India. China and the Pacific, 
won the Legion of Merit and was dis- 
charged as a lieutenant colonel. 

.\fter W'orld M'ar II. McNamara and 
nine other Air Force officers formed a 
statistie.il control team and joined Ford 
as a group which hccame known as the 
MTii? Kids. He became manager of 
the company’s planning office and its 
financial analysis office, and he was 
promoted to controller in 1949. 
McNaniara bccunic assistant general 
manager of the Ford Division in 1953 
and vice president and division general 
manager in 1955. He moved through 
higher executive positions, including 
directors and executive committee 
member, before being named president 
Nov. 9. 

Tn accepting the S25.000-a-vcar post. 
McNamara is giving up an income in 
excess of S400.00n annually in addition 
to expected profits on stock and options 
he owns. He estimated that this would 
amount to about S3 million over the 
next four years. McNamara said he 
owned 24.250 shares of Ford Co. 
-Stock, which at the current market 
price would bring about S1.6 million, 
and that he had options on 30.000 
more shares. He sold the stock last 
week and said he will not exercise the 
options. He also sold 100 shares he 
owned in the Scott Paper Co. and is 
resigning as a Scott director. 

McNamara is considered somewhat 
aloof, except with intimates, vet know- 
ledgeable and tough, and he shuns 
piiblicitv'. He gets to work at 7:30 a.m. 
and often stays until 6:30 p.m. He 
prefers to study facts and figures rather 
than to rely on intuition in making 
decisions. 

On any controversial question, he is 
known to thoroughly studv both sides 
before making up his mind. Once 
he has made a decision, he is also con- 
sidered verv adept at selling his course 


of action, a trait which could serve him 
vycll when appearing before congres- 

McNamara will join the new Admin- 
istration as political independent, al- 
though he is registered as a Republican. 
He supported the successful Senate bid 
of Phillip Hart who ran as the Demo- 
cratic opponent of former Sen. Charles 
Potter (R.-Mich.) in 1958. In the 1960 
elections, McNamara supported Sen. 
Kennedy for the presidenev- and Repub- 
lican Paul Bagwell, the unsuccessful 
candidate for govxmor of Michigan. 

Von Braun Not Joining 
Lionel, Medaris Says 

New York-Rcporls that Dr. Wem- 
her von Braun would join the Lionel 
Corn, were denied by hJaj. Gen. John 
B. Nlcdaris (Army, ret.l. president of 
Lionel, in a talk before the New York 
Society of Sccuritv Analysts. 

Lionel stock rose 2 points to 30 the 
day before Medaris spoke tn the an- 
alysts. apparently on the basis of reports 
that Medaris would hint in liis speech 
that von Br.nin, director of NAS.\’s 
Mar.vhal] Space Flight Center, would 
join Lionel. 

However, Medaris told the sccuritv 
analysts that "I do not see any proba- 
bility in the foreseeable future that he 
fvon Braun] will join me in Lionel," 
and added that "the rumor has no 
foundation.’’ 

The New York Stock Kxcliangc said 
last week it was "laDking into" reports 
that an advance draft of hfedaiis’ 
speech was circulated among some New 
York brokers the day before Medaris 
impeared before the security analysts. 
'fhe advance draft purportedly indi- 
cated Medaris would sav that von Braun 
“mav be vvitli us some day." 

\fcdaris told the analvtts there had 
been no advance of tlic speech and that 
he was speaking from notes. 

A New York Stock Exchange spokes- 
man said the Excliange was looking 
into the situation as it normally would 
in cases where it appeared that advance 
information may have been leaked. If 
any irregularities arc found, the Ex- 
change could take action if anv of its 
niles were violated, or it could present 
its findings to the Securities and Ex- 
change Commission for possible action. 

Lionel Corp.’s total sales for 1961 
may be near 540 million. Medaris said. 
Total volume for 1960 is expected to 
exceed 530 million. Net earnings for 
1960 are anticipated to total 51.4 mil- 
lion or a little better. Lionel had a loss 
of S1.25 million in 1959. 

The company has budgeted 5500,000 
for research and development in 1961 
and Medaris said Lionel "can now bid 
on complete, smaller, complex missile 
systems.” 
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Killian Cautions Against Excessive 
Stress on Man-in-Space Program 


New York— Tlie United States must 
decide whether it can justify billions of 
dollars for man in space when its educa- 
tional system is so inadequately sup- 
ported, Dr. James R- Killian, Ir.. said 
last week. 

The nation must seek to determine 
whether it is now proceeding too rapidly 
in this area and whether it can manage 
the present man-in-space program with- 
out weakening other important n.itional 
programs, including defense. Killian 
said in a speech at the annual dinner of 
the Massachusetts Institute of Tech- 
nology Club of New York. Dr. Killian 
is chairman of the M. !. T. Corp. and 
served as President Eisenhower’s first 
scientific adviser in the post-Sputnik era 
(AW July 4, p. 21). 

Killian said. "I believe that in space 
exploration, as in all other fields that 
we choose to go into, we must never l)c 
content to be second best, but I do 
not believe that this requires us to 
engage in a prestige race with tlie 
Soviets. We should pursue our own 
objectives in space science and explora- 
tion and not let the Soviets choose 
them for us by our copying what they 
do." 

Killian said he did not oppose a man- 
in-spacc program but asked that the 
public be given a better opportunity to 
understand and to debate the rate at 
which the U. S. proceeds with this pro- 
gram. He asked rhetorically. "W'iU sev- 
eral billion dollars a year additional for 
enhancing the quality of education not 
do more for the future of the United 
States and its position in the world 
than several billion dollars a year addi- 
tional for man in space? The image of 
.\meric3 may be shaped by the quality 
of its inner life more than by its cx- 

Ilie U.S. public should insist on a 
.space program that is in Kiiance with 
our other vital endeavors in science and 
tcclinologv and that does not roh them 
because thev currentlv arc less spectacu- 
lar. Killian said. He praised the U.S. 
space program to date as being well- 
planned and remarkably successful, and 
s;iid that bv concentrating on scientific 
discoverv and practical ohjceti' cs as im- 
proved weather forecasting and coni- 
niunications. we have exploited our own 
special genius. 

The Soviet Union. Killian said, has 
“sought constantlv to present spectacu- 
lar accomplishments in space tcch- 
nologv as an index of national strength, 
and too often the press and the public 
at large have interpreted these spcccacu- 
lar exploits as indices of .strength. 

"It must be admitted that spectacular 
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atCDinplislimcnts in space technology 
have enhanced the prestige of the Soviet 
Union, and we can all admire their 
achievements. But their expensive em- 
phasis on space exploration will not be 
enough in the long pull to sustain an 
image of strength. 

"This will only be accomplished by 
a Ixilanccd effort in science and tech- 
nology. True strength and lasting 
prestige will come from the richness, 
variety, and depth of a nation’s total 
program and from an outpouring of 
great discoveries and creative accom- 
plishments on a wide front by its 
scientists and engineers.” 

“Today," Killian said, “the pressures 
arc very great to engage in an item-by- 
item race with the Soviets. Our man-in- 
.spacc program is the principal victim of 
these pressures and it is certain to 
present some difficult policy questions 
in the near fuhire. 

"It mav be aigucd that the appeal of 
space exploration bv man is so great 
that nothing will deter his engaging in 
manned exploration. It also mav he 
argued that our man-in-space program is 
trying to proceed too fast and that it is 
on the wav to become excessivclv ex- 
travagant and will be justified oiilv as a 
competitor for world prestige vvith the 
Soviet man-in-space program. Manv 
thoughtful citizens are convinced that 
tlie really exciting discoveries in space 
can be realized better Iw instruments 
than bv man." 

Killian pointed out that decisions 
must soon be made as to how far the 
U.S. goes with its man-in-space pro- 
gram and the future scale of total space 
efforts. He said. “Unless decisions re- 
sult in containing out development of 
man-in-space systems and big rocket 
boosters, wc will soon have committed 
ourselves to a multi-billion-dollar space 

"I have never seen any public state- 
ment estimating the costs of the suc- 
cessive generations of big boosters for 
mail in space or for the other parts of 
the program, he said- "How manv bil- 
lions of dollars will tlicv cost over the 
next decade or more? How much is it 
likely to cost to orbit a man about the 
earth, to achieve a manned circum- 
navigation of the moon, or a lunar 
handing? The public should have some 
feel for the magnitudes involved. 

"However much thev mav cost." Kil- 
lian said, "we mav decide we must 
.spend the money hut we should make 
this decision with a clear understanding 
of the startling costs entailed. We 
should not pcmiit ourselves to slide im- 
wittingly past a point of no return or 


to make the commitment without com- 
paring its desirability with alternative 
expenditures." 

Dr. Killian urged encouragement of 
more of the Intcmatioiul Geophysical 
Year type of programs which ate man- 
aged by nonpolitical, private scientific 
organizations, and encouragement of 
more international conferences such as 
the Conference on the Peaceful Uses of 
Atomic Energy. 

He specifically urged .support of the 
proposed United Nations conference on 
the peaceful use of outer space and on 
technical aid. 

Killian said his views were "not con- 
sciously shaped by any recent or present 
political conimitiTicnt." 


AMC Is Developing 
Program Control Plan 

Dayton— Air hfatericl Command and 
19 major Air Force contractors arc at- 
tempting to develop a mathcmaticjl 
control technique which will enable 
top decision-makers to quieklv deter- 
mine the approximate impact of repro- 
graming on the cost and availabilitv of 
major weapon systems. 

The program is known as W'eapon 
Systems Program and Control Svstem 
(WSP,\CS1. 

Second meeting of the AMC-in- 
duvtry 55’SP.'\CS policy committee wus 
held last week in Dayton. Industrv 
mcmbcr.s. representing a cross-section 
of Air Force aircraft, missile and major 
subsystem suppliers, are attempting to 
develop equations which define pro- 
duction rates and costs of a weapon in 
terms of total weapons produced, the 
go-ahead date and the date the last 
vveapon is delivered. 

It such equations can be developed, 
and AMC officials arc modcratelv opti- 
mistic vvith the progress to dale, then 
USAF officials can use digital compii- 
tets to quickly assess Ihc relative effects 
of iiicrciised or decreased funds on its 



each Nised on a different funding level 
and production rate until a reasonable 
balance has been .ichieved in the rc- 

'”^°Pre"^it®AMC-induvtn- studies arc 
concciitiating on aircraft production, 
with some effort being devoted to mis- 
silcs. If successful, WSPACS studies 
will be extended to ground-based sup- 
port systems. If the technique proves 
feasible. AMC expects to applv it to 
all major USAF contractors, both for 
production and research and develop- 
ment contracts. Earliest implemeiit.i- 
tion date is estimated to be 12 to IS 
months away. 
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Minuteman Train Mockup Gains Approval 


By William S. Rccd 

Seattle, Wash,— I'ull-scale mockup of 
the specially designed and equipped 
railroad cars which will roam the na- 
tion's more than 200,000 mi. of track 
Ciirrsing from three to 6se Minuteman 
mi.ssik's "’as fornrally approved by rep- 
resentatives of the U. S. Air Force. 

of .ymeriean Railroads. Boeing 
Airplane Co. and subcontractors at a 
dcsclopmcntal engineering inspection 
bca' last week. 

I.l. Gen. Bernard A. Schriever, com- 
mander of the Air Research and De- 
ulopmiiit Conimand, revealed that the 
first fully-equipped mobile Minuteman 
train will take to the rails in inid-i%? 
with '•more than 100" of the difficult- 
to-target ICBM launchers esentually 
slated to roam about the countrv in 
r.indom patterns on two-week '■cruises." 

l-!ach train will be composed of 1! to 
I s cars depending on the number of 
missile cars carried. Launch control 
aaiter car is programed for up to five 
missiles carried in a strongback in 
separate cars. ,\ ts-pical train ssill con- 
sist of: 

• Missile cats svci|hing 300,000 lb. 
and measuring 88 ft. in length. Cats 
are fully enclosed with a hinged roof 
and hydraulically operated leveling 
devices. Plans arc for the trains to lie 


on any of several hundred sidings in 
various loeatiems which will be bench- 
marked for guidance accuracy. WTien 
in position, preprogramed tapes with 
target information will be fed into the 
launch control sv-stem and a self-align- 
ing system, developed by Aiitonetics 
Division of North American Aviation, 
Inc., will .seek true north and orient 
the Minuteman’s inertial guidance 
system. Hydraulically-operated jacks 
are built into each missile car to ensure 
that cacli car is stabilized in a level 
attitude. 

• Launch control center car housing 


First LauDch Date 

I'irst hiimch of a USAF-Boc-ii." Min- 
utcmaii still is scheduled for December 
jlthoiigli tlie launch now has slipped 
past its original target date. Best esti- 
mate is that the first firing, still planned 

vscck between Ch^tmas and New Year’s 
Dav, 

.\dillHoiial sites for more squadrons of 
Miniiteinan beyond the three squadrons 
nf 50 missiles each now- scheduled for 
Malmstroin ,\I^, Mont, arc being con- 
.sidered by the Air Force. A decision 
has not been made, howescr, as to where 
the installations will be mode. 


two identical operator consoles, both of 
which must be sequenced before any 
nf the missiles are fired. I'hcse consoles 
ate entered through sep.itate. locked 
doors and although the launch panel 
operators are sitting side-hy-side, they 
are separated by a thick plate of bullet- 
proof glass. Launch consoles arc con- 
nected in series so that one man e.mnot 
fire a missile without the proper 
switches being closed on the other 
console. The train commander also 
has a station in the launch control car 
from which he can maintain communi- 
cations by several means including 
UHF radio, single sideband transceivers 
and other backup communications. 
Direct communication is possible with 
Strategic .Air Command headquarters, 
local headquarters and the aerial com- 
mand posts SAC plans to keep in the 

• Power car, hoiisiy. in addition to 
diesel generators, sumcient fuel to keep 
the generators running throughout the 
tvvo-vveck cruise. The svstem is de- 
vigned so that aiiv- two of the five 
generators will run all the system in the 
train and one generator will supplv 
power for missile launching. 

• Personnel cars, three for sleeping and 
living quarters and one for a combina- 
tion mess hall, recreation area ,ind 
ready room. Sufficient food and water 
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will be carried so that the train will 
not need to be resupplied during the 
time it is on-station or roaming about. 
Sleeping quartets also are provided for 
the civilian railroad crew as well as 
dining facilities. Not yet determined 
is whether the milita^' and civilian 
crews will live as a unit or separately 
while on duty- Train operating crew- 
men probably will rotate each day or 
be on board only when the unit is 
scheduled to move to a new location. 

• Engines and operating crews will be 
supplied bv the railroads. They will 
not necessarily be apprised, for security 
reasons, of the particular duty or 
destination involvea prior to reporting 
for work. The Brotherhood of Railroad 
Trainmen has pledged to the Assn, of 
American Railroads and to the .Air 
I'orce that labor disputes which may 
arise in the future wiU in no way affect 
crews operating Minuteman trains. 
Railroad crews will receive standard 
wages for Minuteman duty as well as 
hours and working conditions on a par 
or better than that for civilian duty. 
Railroad officials claim that the mobile 
Minuteman trains ran be effectively 
moved about over the roads without 
interfering with regular passenger or 
freight traffic and they foresee no diffi- 
cultv whatever in their operation. 

Reimbursement to the railroads will 
be on a mileage basis when the trains 
are under way and other costs will be 
paid according to the terms of agree- 
ments which ate not yet completely 
worked out. 

Rollins Stock 

New rolling stock will be constructed 
bv American Machine and h'oundry and 

American Car and Foundry. Ulti- 
mately, more than 1,000 new railroad 
cars will be needed for the 100-plus 
trains planned. 

I''ullv--armcd and ready Minuteman 
missiles will be carried in special cars 
enclosed in strongbacks. A constant en- 
vironment for the missile and its guid- 
ance system is assured by electric heat- 
ing and ventilating systems integral with 
the strongback, in addition to the fact 
that the missile is curried in a hori- 
zontal attitude enclosed within the 
car. When on an alert status, the roof 
of the cat will be opened and the mis- 
sile and strongback erected to the ver- 
tical. Just prior to firing, to assure 
proper environment for propellant and 
guidance for as long as possible, the 
strongback will open petal-fashion in 
two sections erposing the missile. Blast 
deflectors built into the floor of the car 
and lowered hvdraulicallv will minimize 
damage to the cat and permit reuse 
after refitting at a depot. 

Also carried aboard the train in the 
rear of the last car is a i ton. 4x4 truck 
(Jeep) for the train commander's use 
and for local transportation. Part of 


the i;-man SAC crew will be com- 
posed of a security fotec vvliich will 
patrol the surrounding area on the alert 
for possible sabotage efforts. Cen. 
Schriever, although not considering it 
impossible, considers sabotage unlikely 
because of the remoteness of siding loca- 
tions and the random movement pat- 
tern of the trains. Boeing officials 
ointed out. however, that the strong- 
acks in which Minuteman will be car- 
ried ate for supporting the missile while 
en route, providing it with a constant 
environment and protecting it from the 
elements. TItc casings are not planned 
for armor against small arms lire or 
other sabotage measures. 

Possibility of damage to the other 
cars in the train is sli^it, according to 
Maj. Gen. O. J- Ritland. commander 
of Ballistic Missile Division, but still 
above the risk level commanders arc 
willing to take for peacetime or training 
exercises. The first developmental 

launch from a missile car scheduled for 
mid-1961 from Vandenbetg AFB. 



Calif., will not see crews exposed un- 
necessarily and firing will be conducted 
from a remote blockhouse. Under war- 
time conditions, however, Gen. Ritland 
said, the slight risk caused by exposure 
of the crew would have to be taken 
since the command cars cannot be con- 
sidered as safe as blockhouses. 

Hazards of transporting fueled and 
armed missiles over the rails and 
through towns and in close proximity 
to other rail equipment was likened by 
Gen. Schriever as no more hazardous 
than transporting gasoline tank cars. 
Railroad officials expressed confidence 
in the fact that Minuteman trains would 
present less of a danger to personnel 
and equipment than do the thousands 
of gasoline and chemical tank cars 
moved dailv throughout the nation. 

Also on display at the engineering 
inspection was a model of a complete 
mobile unit support base (MUSB). one 
similar to which will be built near Hill 
AFB, Utah. At the sprawling MUSB, 
mi.ssiles vvill be armed with nuclear 
warheads and loaded aboard missile ears 
in their strongbacks, personnel and 
messing cars will be resupplied, power 
generators will be removed and replaced 
bv overhauled units and other rolliiif 
stock maintenance vvill he performed by 
Air Force and civilian crews. Turn- 
around time for the cats, except where 
other than preventive maintenance is 
performed, is estimated at 8 hr. 

Discoverer XVIII 
Capsule Recovered 

Los Angeles— Discoveiet XVlIl rc- 
entrv capsule was recovered 400 mi. 
northwest of Hawaii in the third suc- 
cessful ait snatch by a USAF Fairchild 
C-119, and the payload of 82 biomedi- 
cal experiments is now being studied by 
scientists at the USAF School of .Avia- 
tion Medicine at Brooks AFB, Tcx. 

The re-entrv capsule was caught at an 
altitude of 1 3,000 ft. on the first pass. 
Capt. Gene NV. Jones who made the 
successful catch was also the pilot of 
the C-1I9 that recovered Discoverer 

XVII a month eatlict- 

The re-entrv capsule of Discoverer 

XVIII was returned to earth after the 
.Agena B spaccaaft had remained in 
orbit for 75 hr. and completed 48 
passes. Air Force Ballistic Missile Di- 
vision Commander Maj. Gen. Osmond 
j. Ritland called it "the most precise 
and successful flight test of a Discoverer 
vehicle to date.” 

Evaluation of experimental results 
will probablv not be complete for at 
least another three weeks. Discoverer 
XVllI was not subject to the intense 
solar flare radiation of Discoverer XVII 
hut it did penetrate the lower part of 
the inner Van Alien belt at its apogee 
of 450 mi. 
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System to Speed FAA Nav-Aid Inspection 


By Philip J. Klass 

V\'asliington— New Semi-Automatic 
Flight Inspection (SAI'I) system, which 
will enable Federal .Aviation Agency to 
measure tire accuraev' of the nation’s 
'2st network of nas'igation aids with in- 
creased precision and speed at all alti- 
tudes, was accepted here last week bs 
the I'AA. 

New SAF'I system is installed on 
three F.A.A Convairs (C-13IEs). and is 
being installed on two others, uhieh 
ivill perform a nas'igation aid inspec- 
tion mission that previously required 1 5 
I'AA aircraft. The agenev is rcadvine 
plans to install SAFI svstenis on one or 
more of its Boeing KC-135 jets to 
csaluatc navigation aid performance at 
altitudes above 20,000 ft- System was 
dcs'cloped by Airborne Instruments Lab- 


oratory. a division of Cutler-Hammer. 

Despite the smaller fleet of inspec- 
tion aircraft, FAA hopes its fire SAFI- 
equippod Convairs ercntuallv will 
permit inspection of the nation’s naviga- 
tion aid network in as little as two 
iironths, compared with tire font 
months now requited. 

•An appreciation of tire magnitude of 
the FAA’s task in cliccking out the 
nation’s nas'igation aids can be gained 
from tlic fact that there now arc mote 
than 800 omnirange (VOR) stations in 
operation plus another 400 Tanms and 
200 of the old cir il distance measuring 
equipments (DMEs). By 1965, FAA ex- 
pects to be operating some 1,200 Vor- 
tac stations (combination VOR and 
Tacan). 

Tire new AIL/FAA system largely au- 
tomates the checkout procedure. Mag- 


netic hjpes prepared by the F.AA’s Aero- 
nautical Center at Oklahoma City, 
which clectionicallv define the precise 
flight path to be flown by the instru- 
mented Comairs and the stations to be 
cF.cckcd. are used to control aircraft 
flight through its automatic pilot. 

Performance data on nasigation aids 
being checked during the nm is re- 
corded in digital form on magnetic 
tape aboard the aircraft. Following the 
flight, these tapes arc sent to the FA.A 
Oklahoma City facility where they will 
be speedily anahv-cd and processed by 
an International Business Machine 
Corp. IBM 704 computer. The use of 
the computer not only grc-atly speeds 
up tlic cfata reduction process but also 
permits mucli more detailed analysis 
of indir idual station errors tlian previ- 
ously possible. 

The traditional method of checking 
VOR and I'acan stations required tlie 
aircraft to orbit and flv radials to and 
from the station while its bearing to the 
station was visually determined by an 
observer at the station using an optical 
theodolite. Be\-ond ranges of aircraft 
'•isibility, ground landmarks had to be 
used to determine aircraft position rela- 
tive to the station. 

This old technique posed problems 
of coordination between aircraft and 

K ound observer and was limited to 
wer altitudes and favorable weather 
conditions for visibility. .Also, at higher 
altitudes the use of landmarks for de- 
termining aircraft position is increas- 
ingly imprecise. 

An added disadvantage of the previ- 
ous methods was that the data was ob- 
tained in a form requiring considerable 
manual effort and which did not lend 
itself to the use of computer analysis. 

With the new SAFI system, the use 
of ground observers and visual sightings 
on landmarks is completely eliminated. 
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permitting operational checks in all 
kinds of weather and at anv altitude. 

Aircraft position is precisely deter- 
mined by means of distance measure- 
ments to two ground Vortac, Tacan or 
civil DME stations, one located along 
the aircraft's flight path and the other 
approximately at right angles to it. Two 
alternate ground stations arc programed 
into the flight tape in the event either 
of the two primary sftitions should he in- 
operative or otherwise unavailable. 

The use of distance measuring equip- 
ment to determine aircraft slant range 
to the ground stations is considered the 
most accurate means nf establishing ait- 
craft position short of setting up special 
additional ground facilities just for this 
purpose. The slant range (distance) to 
the ground stations is measured by 
Tacan equipments which liave been 
modified to minimize instrumentation 

In addition to these reference units 
used to determine aircraft position, each 
of the FAA aircraft also is outfitted witli 
airborne VOR, DME and Tacan re- 
ceivers which also have been modified 
to minimize internal error so that the 
measured deviatio is largely an indica- 
tion of ground station error. Each F.AA 
Convair carries 1 1 Tac-an sets, 1 1 VOR 
receivers and four civil DME sets. These 
numbers of equipments may later he ex- 
panded to a maxiinum of 20 VORs and 
23 Tacan sets, the latter replacing civil 
DME sets as the old DMF. ground sta- 
tions are dccommissioncd. 

Grid Inspection 

The use of automatic flight- and data- 
reductioii techniques in S.AFT will en- 
able the F.AA aircraft to fly a niucli 
mote efficient nationwide grid pattern 
in its navigation aid inspoctious instead 
of flying a localized pattern around each 
station as in the past. 

The use of grid flight pth enables 
an FAA inspection aircraft to obtain 
performance data on a large number of 
stations in a single flight, witli correki- 
tion of data obtained on different flights 
being performed subsequently by the 
IB^1 704 computet. Tire grid 'flight 
plan minimizes the unnecessary re- 
dundant data formerlv obtained when 
local station flight paths were entployed. 

The grid lines wmich the aircraft flics 
ate separated bv approximately 80 mi. 
in most parts of the country except the 
high density ‘‘|olden triangle" (Boston- 
Chicago-Washmgton) where the grid 
tine separation is 40 mi. 

Using the grid flight plait, an FAA 
Convair can check as many as 37 sta- 
tions in a five-hour period which for- 
merlv required nearly 100 hr. of flight 
time. 

'ITie IBM 704 is used to prepare the 
individual inspection flight tapes. In 
the process it determines which stations 
will be within receiving range of tire 


aircraft for its particular fliglit p.itli 
and altitude. The 704 their computes 
the slant range (distance) from tire 
aircraft to four selected ground stations, 
one ahead of the airaaft. one behind, 
one to its left and one to its right, as a 
function of the aircraft's movement 
alo^ its scheduled flight path. 

The computer also calculates what 
the aircraft's bearing will be relative to 
each VOR Tacan station within receiv- 
ing range at every instant in its inspec- 
tion run, This is also recorded on the 
flight tape and continuously compared 
with actual VOR Taean bearing read- 
ings obtained in flight. If hearing 
error exceeds certain limits, the F.A.A 
inspection crew is automatically alerted 
in order to take speedy action to shut 
down the erring sf.iHon. 

The flight tape also contains pre-re- 
corded information on the operating 
frequency of each station along the 
route which automaticallv- tunes an ap- 
propriate airborne equipment lo the 
desired frequenev ns it comes within 
receiving rangc. 

Bcaring and distance measurements 
obtained from stations being inspected 
arc recorded simultaneously on two tape 
transports as protection against loss of 
recorded data. Tapes subsequently arc 
returned to Oklahoma Citv for analysis 
bv tire IBM 704. Mc-asurements arc 
recorded every half second during the 
flight, corresponding to a distance of 
0.03 mi. at an aircraft speed of 225 kt. 


Also recorded on the airborne flight 
log ate periodic measurements of VOR 
station polarization error, station signal 
level, aircraft attitude and other supple- 
mental data. .All voice communications 
between the flight crew and the moni- 
tor console in the cabin also arc re- 
corded on magnetic tape. 

Using the IBM 7()4, I'AA will be 
able to process and analyze tapes from 
four of its inspection aircraft within an 
eight-hour period. The results, printed 
out by a separate plotting device, show 
in graphic form the bearing and dis- 
tance mcasuriii| equipment accuracies 
of each FA.A station, nic data also is 
presered on historical magnetic tapes 
for future comparison with subsequent 
flight inspection data to pinpoint dete- 
riorating performance. 

The SAF'i installation in each Con- 
vair, including navigation receivers and 
instrumentation, weighs about 5.000 Ib- 
Thc AIL contract, covering develop- 
ment of the svstem and its installation 
in the five aircraft, totaled about S3 
million. 

F.AA currently is studying feasibility 
of developing similar semi-automatic 
equipment and techniques for inspect- 
ing instrument approach facilities us- 
ing terminal area Vortac stations in com- 
bination with a small portable radar 
beacon .siiitablv placed so that the FAA 
inspection airaaft can prcciselv deter- 
mine its position during the final ap- 


Swiss Delay Jet Fighter Selection 


Einnien, Switzerland— Swiss p.irlia- 
nient expects to teach a final decision 
in tire drawn-out selection of a new 
figliter aircraft for the Swiss air force 
■'sometinie diiririg the first half of next 
v-cat," possibly diitiiig its March ses- 

Tentative scliediilc was announced 
l)v the Swiss niilitarv council earlier this 
nionih. when, as expected. (.AW' Oct. 
31. p. 28) the Frcncli Dassault Mirage 
III-C and Swedish Saab J35-B— two re- 
maining contenders for the Swiss order 
for 100 aircraft valued at atoimd S125 
million-demonstrated their capabilities 
to high militarv' and government offi- 
cials. 

Both aircraft gave impressive proof 
during the demonstration of their abil- 
ity to fill the air force's major re- 
quirements— relativciv short takeoff and 
landing distances and high altitude ca- 
pabilities enabling them to operate 
from the narrow Swiss military airstrips 
in the mountains. 

A Dassault brochure lists takeoff 
distance of the Mirage III as 2,296 ft.. 
Undine distance with brake parachute 
as 1.968 ft., although "in certain con- 
ditions as little as about 1.640 ft. is 
needed." Without afterburnet, thrust 


of the Sneema Atar-9 engine is 13,200 
lb., but a rocket booster installed in the 
rear section of the fuselage adds an 
additional 3,300 Ib. 

Top speed in level flight is listed as 
Mach 2.1 5. 

Dtaken requires between 1.640 and 
1,968 ft. for takeoff and from 1,312 
to 1,968 ft. for landing with brake para- 
chute. according to Saab. Its speed is 
in the Mach 2-plns e.ilegorv. Its Rolls- 
Royce RB.146 engine also is in 13.200 
lb. thrust categorv vvitliout afterburner. 

Sweden ssas regarded in a strong po- 
.sitioii lo obtain the Swiss order. One 
of the reasons behind tliis opinion is 
that Sweden is ready to offer the Swiss 
air force use of its militarv missile and 
rocket ranges for the testing and train- 
ing it would require if the Drakcn is 
chosen. 

France is not able to offer similar fa- 
cilities, and Switzerland has none of its 

Another factor in the Draken's favor 
is the fact that both Sweden and 
Switzerland have outwardly assumed a 
"neutralist" mantle and both are mem- 
bers of the European outer seven eco- 
nomic community' whereas France is a 
member of tbe rival inner six. 
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Tory II-A Nuclear Ramjet Nears Testing 


By Riisst'll ! lawkcs 


Mercury, Nev.— Testing of the Tory 
I I-A experimental nuclear ramjet engine 
subsystems lias begun here and first 
run of the complete engine is expected 
carlv in Janiiarv. 

Tory il-A is the first micicar reactor 
designed to operate in conditions simi- 
lar to those imposed on the reactor of 
.1 nuclear ramjet in flight. It will Ise 
followed bv Tors' II-C which will also 
be ,1 non-flying test desicc in the Na- 
tional Aeronautics and S|)acc .Adminis- 
tration-Atomic I'lncrgs' Commission 
joint Project Pluto. Tore II-C is ex- 
pected to be I'cri' close in design to a 
fl'-ahle propulsion system. Unlike 
Tors' lI-.\, its reactor control ssstem 
will be designed to meet the require- 
ments of flight. If Project Pinto anmnl 
funding continues at the present level, 
Ton- Tl-C testing .sliould end in late 
1962 (AW Aug. 8, p. 59), and the 
project should end nith it since no later 
phases are planned. 

Since US.AF canceled Project Slam, 
tliCTe is no existing niilitarv or cisilian 
requirement for a nuclear rjinjet. tiosv- 
cs'cr, funding lias continued on the do- 
>elopincnf of terrain as'oidance radar 
■iiid automatic navigation systems sital 
to an unmanned nnelcar ramjet aircraft. 
Project Pluto engines ari' thcoretic.ills 
designed for \fach 5 flight at altitudes 
lichs'ccn sea IcscI and 1.000 ft. 

Tss'O reactors called Ton- II-Al and 
-.'\2 svill be used in the present phase 
of the project. TTsev arc similar in 
ilcsign but the fuel elements arc niami- 
fietiircd hs- different techniques. Klc- 
iiicnts for -.'51 are made by General 
r.lectric .Aircraft Nuclear Propulsion 
nepartuieiit and tliosc for -A2 arc made 
bv North .American .Asiation .Atomics 
International Disision. Flcments for 
Totv II-C svill be made by the Coors 
Porcelain Co. 


Tory II-.A reactor cote is made up of 
about 100.000 hollow, hexagonal fuel 
elements made of a homogeni/xrd mix- 
ture of enriched ut.inimn and beryllium 
oxide. They are fabricated bv General 
I'.lccttic .Aircraft Nuclear Propulsion De- 
partment at llvcnd.ilc, Oliio. Each 
fuel clement is about four inches long 
and about a half inch in diameter. The 
elements ate stacked in end-tn-end 
layers to a total length of -15 in. .All 
layers are bound ssithin hexagonal 
matrices to prevent the layers of fuel 
elements from shifting alioiit. Diameter 
of the core is 52 in. Tlie front 10 in. 
and the aft tsvo inches of the core are 
made of inert elements of pure benl- 
liimi oxide acting as neutron reflectors. 
.A skeleton of unfucled elements pre- 
sents dislocations and ensures against 
bad load distribution. 

Ilie air supply in the Ton test 
bunker ill area 401 is designed to de- 
liser 720 lb. of air per second at Mach 
0.1. 560 psi, and 1.060F. With the re- 
.ictor operating at full power, the 120.- 
000 Ib. of ait stored at 5,600 psi. would 
.illow runs up to 90 sec. long. 1 he pres- 
sure differential between the inlet and 
exit sides of the reactor exerts a pres- 
sure of 100.000 lb. upon the core. 
The core is braced aaginst this force bv 
a molybdcmim baseplate suspended 
from the cooler structure in tlic dif- 
fuser by 72 nickel altos' tension rods 
.It the corners of the hexagonal fuel 
matrices. The shroud is also of high 
temperature nickel allov. Design max- 
imum temperature of the reactor is 
2.500F. Tailpipe temperature is 1.9501’ 
and reactor power is 1 50 thermal 
megawatts. The chance of damage bv 
thermal stresses is minimized bv build- 
ing the core of many small unattached 
elements. 

To minimize costs. Tory II-.A was 
made as small as possible. Tore II-C 
will be a much larger reactor. To get 


critical mass with minimum size and 
expenditure of fuel. Tore II-A was de- 
signed witli a two fool-thick graphite 
neutron reflector around tlic core. The 
reflector is split vertically to make it pos- 
sible to install and remove the reactor 
core; it contains eight reactor control 
vanes. I'l.ich sane is a row of boron 
metal rods in the side of a solid graphite 
evlinder that can be rotated within the 
graphite shield. Boron is a neutron 
absorber and reduces the neutron flux 
in the core. The sanes can cram the 
reactor within 0.5 sec. Four linear 
Boron-steel control rods penetrating the 
core arc used for f.ist posver changes and 
•ire capable of scramming the rc.ietor 
w ithin 0.2 sec. Vanes and rods are both 
hselnuilically actuated. 

Ihriist will not be measured in the 
Tors II-.A tests. Marqiiardt Corp., 
major ramjet contractor in the pro- 
gram, designed tlic nozzle mainlv to 
£cc]3 pressure on the reactor core arid to 
prevent airflow from going supersonic in 
the reactor. It is angl^ upward to 
minimize ground contamination. The 
purpose of flic first tests i.s to demon- 
strate the feasibility of using a reactor 
to licit air for prbpiilson and at the 
same time use the air to cool the tc.ic- 
tor. 'Hie hut of the nnelcar reaction is 
transferred directly to the propulsis'C 
flow as the ,iir [»sks through the small 
holes in the fuel elements. Tilt holes 
make up about half the cross-sectional 
area of the core. 

llie graphite reflector is cooled bv 
hcass' water pumped flirmigli channels 
bored in the graphite. Hcasv svater is 
,1 better neutron reflector than otdinarv 
water which is used to cool the noz/Ic. 
.After the 00 .sec. posver run. large 
blowers supply cooling air to dissipate 
residual heat for about two hours after 
the run. 

USAF C-130S Airlift 
Austrians to Congo 

Wicsbadeii-Fisc I.ocklieed C-150 
turboprop transports of the .Air Force's 
522nd Air Disision, svhich comiiiandcd 
the maximum-effort U.S. airlift to the 
Congo last Slimmer, svcrc scheduled to 
complete a mercy mission to the same 
strife-torn country last week. 

At United Nations request, the 
C-1 50s were airlifting 49 Austrian 
medical technicians and 51 tons of sup- 
plies to Goma. Austrians, representing 
the 16th nationality to be flown to the 
Congo by U.S. aircraft since the Congo 
crisis began in June, raised the Air 
Force’s total airlift figure to 17.500 
persons and seven million tons of 
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Revolutionary RCA Magnetic Video Tape Recorder to 
Speed Navigation Training of Submariners 


Aboard the nuclear submarine Sea Dragon, the first 
undersea magnetic video tape recorder will record 
and store data on under-the-ice characteristics from 
externally installed TV cameras. Upon return to 
base the recorded information will be displayed for 
the benefit of undersea service trainees. 

The RCA undersea recorder is a marvel of compact 
design (dimensions 20" x 20" x 100") . It nestles in 
a torpedo rack, and represents a 6056 space reduc- 


tion over existing video tape equipment. 

Among the exclusive RCA developments are: the 
now famous “Tiros” satellite recorder; a radar sys- 
tem designed to take the first pictures of a nose cone 
re-entry vehicle ; a unique tape cartridge completely 
adaptable to any size recorder. For literature de- 
scribing new RCA defense and commercial products 
developments, write Defense Electronic Products, 
Radio Corporation of America, Camden, N. J. 


Ouf of iodoy’s defense needs. ..tomorrow’s e/eclrom'c odvonces 



The Mo.xc Trusted Name in Electronics 





3 

WHERE DOES BEYOND BEGIN? Today, the an^^^ch^ngesso fast there is no answer. At Martin- 
Denver, scientists, physicists, mathematicians in a gi^ Wqap y fields are among those pushing beyond 
in the concepts and vehicles of space. They work in a ri >^de O iat fosters advancement in the state of 
the art and professional status. If you would like to ioMMB^ivrite: N. M. Pagan, Director of Technical 
and Scientific Staffing, Martin-Oenver, P.O. Box 179(^Den^r, Colorado. 
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Project Phoenix Aimed 
At Cheaper Launches 

'^’flshinglon-Ait Forcc'a Project 
I’liocnix is aimed at making future 
l.unichings of large space vAicIes as 
common and as reasonable in cost as 
takeoffs of B-iZ bombers. 

The Phoenix studies f.W Dec. 5. p. 
Zfil arc an attempt to integrate tlic best 
ft-atures of all pliascs of \cliiclc laimcli- 
ing operations into a utilitarian ap- 
proach that would be r alid for at least 
10 years. 

Der’clopmciit of systems growing mit 
of the studies is expected to begin next 
year. Test launclics uould b^in in 
1964. and the sr’stcms would be oper- 
ational by 1965.' 

^V'o^k now is being done by Aertv 
spice Corp., the Rand Cotp., and Air 
Research and Deselopmcnt Command's 
Ballistic Missile Division. Initial recom- 
mendations are expected to go to BMD 
hv the middle of next vear. Aerospace is 
handling design work. Based on this. 
Rand will conduct economic studies. 

Phoenix work is lieing done simul- 
taneously in Defense Department Ballis- 
tic Missile Committee evaluations of 
low-cost upper stages for .space vehicles. 

Emphasis in the Phoenix work ciir- 
rcntlv is on the launching of satellites 
and space probes, rather than missiles, 
blit the advantages would apply eqiuilly 
to cither type of weapon system. uS.AF 
has cstablistied a r^uirement for an 
S00,000-lb. booster in connection with 
Pliocnix, Imt the studies are much 
broader than just development of a low- 
cost booster. .A.spccts of the studies are; 

• Missile launch complex design, in- 
cluding new concepts in ground sup- 
port equipment. 

• laaw siilnerabilitv. 

• Quick reaction time. 

• Extended shelf life of booster com- 
ponents. Gcnerallv, Phoenix concepts 
probably will be .ipplic.ihic to handling 
of two-stage vcliicles. 

• Recoverable boosters. 

• Flexibility, including the ability to 
handle solid and liquid propellant rock- 
ets. conventional or exotic fuels, and 


Nuclear Test Facilily 

Washington-Team of Ralph M. Par- 
sons and Thioliol Chemical Corp. was 
selected Inst week bv Nationnl Aero- 
nautics end Space .administration to con- 
duct n four-month design stiidv for the 
NaHoiial Nuclear Rocket Development 
Pacilit}' (AtV Dec. 5. p. 37). Contract 
io excess of SIOO.OOO will be uegotiated. 

ing test fecilitr requirements and rec- 
ommending a site. 


• Economy-reliabilitv and utility at 
minimum cost. 

• Adaptability to various environmental 
and geographic conditions. 

• Utility resulting from rugged, un- 
complicated. easily maintained and re- 
paired vehicles and launch facilities. 

The likelihood is that facilities result- 
ing from Phoenix will be erected first at 
Atlantic Missile Range launch sites and 
later at the Pacific hfissilc Range. PMR 
lists Phoenix among its scliedulcd range 
programs. 

(5nc Phoenix scheme under study 
calls for an olf-shorq. Texas tower type 
of launching complex, consisting of one 
centra] control station for each pair of 

e ds. Bolstering this approach arc a num- 
r of coinmny studies, both funded 
and unfunded, that also contemplate 
vvater-b.iscd launchings (AW Dee. 12, 
p. 691. 

Bids Are Due Dec. 28 
On Nimbus Integration 

Washington— Bidders for the Nimbus 
weather satellite svstems integration job 
must submit proposals bv Dec. 28 to 
National Aeronautics and Space Admin- 
istration’s Goddard Space Flight Con- 

Industry also is preparing proposals 
for the Nimbus spacecraft. Svstems in- 
tegrator will be responsible for packag- 
ing the stabilisation, power and sensorv 
subsystems in the sp.iccctaft structure. 
Bidders' conference on botli projects 
was held Nov. 28 at Goddard. 

Nimbus component contracts .il- 
rcadv have been .awarded to General 
Electronics Laboratorv, Inc,, for 17 
tclcmctrv transmitters: Radio Corp. of 
.America, for design and construction 
of an electrostatic television camera lab- 
oratorv model, and International Telc- 
plionc and Telegraph Corp., for a ra- 
diometer. 

Another Goddard contract expected 
to be awarded within the next fen 
weeks is the orbiting geophvsical obser- 
vatory (OGOl. Contenders for this 
modular spacecraft (.AAV Sept. 5, p. 2(i) 
include -Acrojct-Gcncral Corp., Bendix. 
Convair, General Electric. Grumman. 
Hughes. Lockheed, rviidin Corp. of 
America and Space Technology Lnhora- 

News Digest 


Atbs Able lunar orbiting payload 
launch failed Dec. 15 when the launch 
vehicle exploded 68 sec. after liftoff and 
fell in 70 ft. of water 8-12 mi. off Cape 
Canaveral. 

Cons'air-Astronauties will build three 
experimental satellite pavloads under a 
S1.9-million Advanced Research Proj- 
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eefs Agency contract. Tlic three piggv’- 
back pavloads will be launched into 
22,00fl-mi. orbits on Atlas Centaur test 
flights starting in 1962. 

Republic Aviation has moved the 
annua] .August vacation period back to 
Dec. 22-Jan. 9 for F-105 production 
workers. Company said the move was 
made to permit F-105 acceptances to 
catch up with production. 

Rtp- Chet Holificld (D.-Calif.). who 
who will become chairman of the foint 
Congressional Committee on Atomic 
Energy in the new Congress, charged 
la.vt week that Department of Defense is 
blocking development of Project Pluto 
as a nuclear ramjet engine for a low- 
level supersonic missile. 

Minncapolis-Honcywell has won a 
contract for first-phase in the develop- 
ment of an intertini guidance system for 
Dyna-Soar (.AAA' Nov. 14, p. 231. 
HnncvAveH’s Aeronautical Division will 
function as an associate prime contrac- 
tor in the Dyna-Soar pro^m under the 
six-month contract. 

.American Rocket Sodety has asked 
the U. S. Court of -Appeals to block the 
recent action of Federal Communica- 
tions Commission in denying petitions 
of .American Telephone & Telegraph 
Co. and other common carriers who op- 
posed the granting of frequencies above 
890 me. to private microwave users 
until the spectrum needs of commercial 
communications satellites are estab- 

Aiistralia will place an initial order 
for 30 Dassault Mirage III interceptors, 
choosing the Frcncli Sneema Atar 
O-powered aircraft over the Lockheed 
F-104 (AAV Dec. 5. p. 23), Australia 
prolxibly will build subsequent aircraft 
under license, hut may replace French 
with U. S, avionic equipment. Switzer- 
land. al.so considering the airplane, has 
been approached by Australia about 
hamlling design changes in common. 

United Aircraft Corp. has acquired 
1 5% interest in Ratier-Figeac, a French 
company that has inanufactured propel- 
lers and components for the French 
air force and NATO under license to 
United's Hamilton Standard Division 
for six years. Otlier Hamilton Standard 
products niav he added to tire com- 
pany’s lines later for sale in tlic Euro- 
pean common market. 

Amiy-Maitin Pcrsliing made its sec- 
ond successful two-stage flight at tlie 
Atlantic Missile Range last week, arry- 
ing a Bendix inertial guidance system 
for the first time. Guidance was flossn 
for clieckoiit only and did not control 
the missile. 
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AIR TRANSPORT 

Carriers Scramble to Fill Florida Seats 


Jet competition into Florida from uortlieni points 
heavier than ever despite leveling off of market. 

By Glenn Garrison 

New York— Airlines serr ing tlic Florida market look forward to an excellent 
Christmas holiday business, but their fingers are crossed as to whether 
traffic over the entire winter season will fill greatly cx|)andcd jet capacities 
from the northeast and midwest- 

Mianii’s gross th as a trasc! market has shown signs of leveling off in the 
face of competition from other jet-accessible travel areas {AW Oct- 3, p. 39). 
Nevertheless, competition on many routes into Florida from northern points 
will be heavia than ever this year, with jets nosv serving all the major cities. 
Some airline officials bclicwc that seats in anything but jets will be hard to 


sell during the season. 

Airlines will operate -134 million seat 
miles into Florida from the northeast 
this itinnth, according to one airline 
estimate— an increase of about S9f from 
last December. From the midwest, the 
estimated total is 361 million scat miles, 
an inerea.se of about 18%. .iccotding 
to the estimate. Of the northeast ca- 
pacit;-, about 50% will be in jets; the 
|>erccntagc from the midwest will he 
about 35% jet during December and 
higher late in the season. Scat-mile 
totals for the rest of the svinter season 
ccrtainlv should not be rclatisely less 
than the Dccemlier c.stimatcs. 

In the Nesv York-Miami market, the 
jet situation has at least temporarily 
brought a marked change in the car- 
riers' relative positions, F.astem ,\ir 
Uncs, traditionally the heaviest opera- 

seats this winter than either of its two 
competitors. National Airlines and 
Northeast Airlines. Northeast plans to 
schedule the most jet seats of ttic three 

But when piston and I.ockliccd Klcc- 
tra turboprop schedules arc iiielndcd, 
Fastem still will he svay out in front in 
solume of New York-NIiami scrsice. 

Eastern, with a current jet fleet of 11 
Douglas DC-Ss, ha.s had to spread its 

lets, 

It also recently inaugurated jet 
sers'ice to Mexico Cits', a market it be- 
lics'cs has great potential. 

Increased Competition 

Morida faces increasing timipetition 
from other tourist areas as the |cfs cut 
travel times and begin to reshape travel 
patterns around tlic world. Examples of 
areas Competing strongly nitli Florida 
as tourist markets arc the Caribbean 
and Puerto Rico. 

Jet scnicc to Fonda from midsscst- 


ern points will leap in volume this 
winter. Eastern and Della will offer 
more jet seals from Chicago and other 
cities; 'I'tans World Airlines «ill con- 
tinue to provide jet sersice from St. 
Louis; Capital .Mrlincs will enter Ihc 
jet market with leased Boeing 720s 
from Pittsburgh and Cleveland, North- 
west Orient Airlines' plans arc clouded 
b\' an engineers’ strike, but if that is 
settled soon the carrier nill schedule 
jets from Chicago to Mi;imi. 

Market Outlook 

Here is the outlook of sewon airlines 
which arc now presently serring the 
Florida )narkct; 

• Capital is leasing two 720s from 
United ,\ir Lines and |)laiis two daily 
flights from Clescland to Miami and 
two daily flights from Pittslnirgh to 
Miami. The aircraft will be 97-p.issen- 
gcr mixed configutaKon; two will op- 
erate in mixed-class scrsicc and two as 
night coach. From its three major Flor- 
ida markcts-Buffalo. Clercland, and 
Pittshur|h— and other Cant Lakes area 
point.s. Capital will offer S72 daily scats 
in jets. 17ouglas DC-6Bs and a Vickers 
V'iscmmt turboprop, lire sent bital is 
up about 112 trom last winter’s peak, 
but flights total 10 instead of 12. This 
is Capital’s third season in the Florida 
scn icc. The airline expects to do «e!l 
this season because if will bar e no jet 
competition on its Cieseland-Miami 
and Pittsburgh-Miami runs. From Capi- 
tal's point of view, Miami offers not 
onh' a market in itself but a gatewas 
to the Canbhean from Capital's mid- 

• Delta believes competition in some 
of its Florida markets svill be strong this 
season, hot points out that the situa- 
tion is not nci\', Delta expects to be in 
a good cnm|ietiti\e position, basing 
been first with 'vith DC-Ss and Consair 


880s from the midwest. As of next 
month. Delta will be offering 1,001 
diiilv jet seats to ^tiam^ in nine flights, 
up from 593 jet scats in five flights last 
[aiiuary, ’Hie 880s. in all-first-dass 84- 
soat configuration, will scnc Miami 
from Chicago and Cincinnati, Miami 
will be sened from Chicago and De- 
troit b\' DC-8s catrsing 119 scats in 
mixed configuration. Including other 
Flotidii cities. Delta "ill be offering 
1.S42 scats in jet and piston aircraft, up 
from 1,533 last January. Delta feels it 
will get its share of the Florida market 
laecausc of its jet position. What the 
over-all market will be tliis season, ac- 
cording to Delta, depends on such fac- 
tors as the vseathcr and whetiier there 
is an economic recession. In the past, 
schedules sometimes have been cut back 
when the traffic hasn’t materialized, and 
Delta will do this again if it becomes 
nece.sxarv. ’I'his is not expected, hon- 

• Kaslcni will be operating a normal 
1'S flights in and out of Miami this 
stasiin to and from northern cities, up 
24 flights from last season. The figures 
do not include extra sections. ‘There 
will be IS jet flights a day in and nut 
of hfiami to northern points, including 
New York. Chicago, Boston. Philadel- 
phia and Detroit. Eastern's IH-pas- 
senger DC-Ss "ill be competing n'lth 
jets on eserv route to Miami. Examples; 
from Ne«' York, Eastern will schedule 
345 daily jet scats against 516 seats by 
National and 630 seats by Northeast. 
I’rom Chicago, Eastern's daily jet scat 
total will l>c 230 against 240 by Notth- 
svest fassiiming its strike is settled in 
time) and 560 seats by Delta. From 
Detroit, Eastern's 230 jet scats svill 
he matched by 238 Delta jet seals. 
Eastern will be sersing seseral I'lorida 
points with jets this season; Tampa with 
dailv DC-8 flights. West Palm Beach 
with the s;inic. Including DC-7Bs and 
Flectrjs as well as jets, Eastern plans 
to offer more than 10,000 scats a dav 
in and out of Miami to northern points. 
,\n extra dailv jet flight oscr the 
coniing liolidavs has been scheduled and 
has been sold out. Bookings to Florid i. 
F.astem reports, arc up 10% (compared 
rvith an incrca.se of 100% for bookings 
to Puerto Ricol. F.astem. accepting -i 
delas' in DC-8 delis trv in return for get- 
ting the more powerful JT4 engine, got 
a late start in the jet competition to 
Florida. In New York-Miami service. 
National scored bs' leasing Pan Ameri- 
can 707-120S for the 1958-1939 winter 
season, and Northeast leased 707-320s 
from TWA the following winter. 
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Eastern's first DC-8 scnict ss'us iii:ui|- 
urated late last January, and last n iiilcr s 

S cafc jet frequency wa.s three dailv 
ights in each direction. This winter's 
total of nine round-trip jet flights in 
and out of Miami docs not include 
space in a thrice-rveekh' Bianiff jet in- 
terchange, which is expected to provide 
106 seats. 

• National's jet capacity is up this sea- 
son, but over-all capacity is down. 
Total seats available this month from 
kes' northern cities to Florida, includ- 
ing extra sections for the holidays, is 
5^.420; last December’s figure \sas 60.- 
032 seats. National's peak winter d.iily 
round-trip jet flights will total six. four 
of which will be New York-Miami. one 
Pliiladclphia-Miami, and one New "Tork- 
Tampa. In addition, there will be a 
daily interchange jet flight nith Pana- 
gra. During the last peak season. Na- 
tional operated four dailv New 3'ork- 
Mianii round trips with leased Pan 
.\merican 707-120s, carrving 125 seats 
in mixed configuration. The carrier 
got its first DC-8s last Febmarv. and 
in Februan' and March inaugurated 
DC-8 schedules for Philadelphia-Miami 
,ind Ne«' York-Tampa. The DC-Ss, of 
which National now has three, carrv' 
101 coach and 28 first-class scats. Na- 
tional has not leased jets this vear. 

• Northeast, with six 880s leased from 
General Dv-namics. expects to operate 
a substantial proportion of the jet serv- 
ice between Miami and the northeast 
this season. For Northeast, this tem- 
porary edge in jet capacitv will provide 
a "wonderful opportnnitv’’ and may 


enable the airline to get into tlic black 
in 1961. First-quarter 1961 results will 
tell the tale, the airline feels. Last win- 
ter, Northeast operated one d;iily round 
trip with its leased 140-passcngct 707- 
520, but othawise largclv withdrew 
from the New ^'ork-Miami market and 
its heavy competition. This vear, with 
the leased 320 still providing one daily 
schedule, five 880 dailv round trim ate 
planned between New "^'ork and NIiami. 
F’rom all northern points to the east 
eoiist of Florida, Northeast vv ill flv 1 1 
dailv 880 round trips, five DC-6B round 
trips, and the '20 flight, for a total 
of 1.581 seals in each direction. These 
seats will he 76% jet. Last winter’s 
scat total vvus 976. The OC-6B sehed- 
ulfS vs'ill operate into other Florida 
points than Miami, hut mav be com- 
pletely withdrawn from Florida hs- May 
1, depending on how the traffic de- 
velops. Northtsist will he operating 
from Boston. Philadelphia, New York 
;md Washington to Miami. Ft. Lauder- 
dale. Jacksonville and Tampa. During 
the I7cccmbct. 1959. through April, 
1960, period, Northeast's Florida traffic 
was up 5% os'cr the previous like period. 
However, vsith December excluded, the 
inaease was 22.4'%- This is because 
the Eastern strike of December. 1958. 
gav e Northeast an abnormally high total, 
so last December's total showed a drop. 
Last summer's business was way down; 
Julv off 32%, -August off 22%. for ex- 
ample. One reason; the recession start- 
ing about Mav ‘‘dried Miami out a 
little.’’ But Northeast expects a good 
season generally this vear in Florida. 


• Nortlmest feds it would be ptciiia- 
ture to announce anv jet schedules until 
the result of the strike is determined. 
Timetables out before the strike began 
called for a DC-8 flight beginning Dee. 
1 5, Seattle-Chicago-Miami. Anothei 
flight was to have been added in Jami- 
arv, Minneapolis/St. Paul-Chicago-Mi- 
anii. Present .schedules are three dailv 
Electras from Minneapolis/St. Paul to 
Miami via Chicago. In Jamiarv. February 
and Match of I960. Northwest carried 
about 69,000 passengers in and out of 
I'loridi, up front 59.412 for the previ- 
ous like period. Northwest says the 
potential I'lorida season looks good on 
the basis of telephoned requests for 
s|xice. but of course its onu results arc 
hard to predict because of the strike. 

• Trans AA'otld Airlines will offer th'C 
same dailv St. Loiii.s-Miami round trip 
nonstop sen-ice in 707-120s. plus two 
dailv Super G round trips with stops, 
that it offered last season. In addition, 
a 707-320 will make a K;nis;is Citv-St. 
Louis-Miami round trip on four |>cak 
days of the week beginning Jan. 10. 
Tl' -'V has no jet competition on this 
route and feels it will have ivo problem 
filling the jets. Iloncver, TWA was 
forced to discontinue the practice of 
operating its Mianii-St. Louis jet on to 
Los .Angeles with onlv a change of 
flight number- Civil Acronairtics Bo;srd 
required tlic airline to change planes 
at St. Louis, which if now docs as a 
connecting flight to the West Coast. 
Including the fout-a-vveek 707-320 serv- 
ice. TAAkA's round trip scats to Miami 
will total 300 first class and 446 coach. 
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Chosen Instrument Urged on Space Routes 


By L. L. Doty 

Washington— Institution of a single 
Ciirriei. or clioscn instrument, operation 
to replace competition betsveen U. S- 
flag carriers on low traffic density inter- 
national routes has been proposed by 
United Research. Inc., in a report pre- 
pared for the White House. 

The report, which urges that inter- 
national civil air operations continue 
to be conducted on an economic rather 
than political basis, proposes a tiafGc 
volume formula as the determining 
factor in judging how nrany carriers 
should serse a given route. In addition, 
the report found that all-cargo carriers 
make only a "modest contribution” 
toward national defense and that 
rclatis’cly few overseas routes hasc 
sufficient potential to support an all- 
eargo airline during the next fesv years. 

lire United Research report ssns 
issued to coincide with the arti'-al last 
week of tlic Civil Aeronautics Board 
final decision in the Transpacific Route 
Case at the White House. If (he C.AB 
followed Examiner William Madden’s 
recommendations that competition be 
increased, the two documents will lx- in 
sharp contrast, since United Rese.irch 
takes strong issue with the examiner's 
initial decision on grounds that tr.iffic 
in the Pacific area is not promising. 


Coincidentally, the Aviation Securi- 
ties Committee of the Inscstment Bank- 
ers Assn, of .America recommended just 
before issuance of the United Research 
report that the pros and cons of a return 
to a chosen instrument policy in inter- 
national air transportation he studied. 

meet their foreign competition success- 
fully,” the report said, "it may be that 
they should complement each other’s 
services more rather than draining them- 
selves in internecine conflict." 

Manv of the committee's recommen- 
dation’s reflected points made in pre- 
vious years, but the chosen insttument 
one «as a new element. 

Chances arc strong that President 
Kisenhovver will use the report as a 
guide in approving or disapproving the 
CAB decision in the Transpacific Case, 
but it is unlikely that it will play a 

otiier major areas of the world once 
the Kennedy Administration moves 
into office. 

Here arc the highlights of the report: 

opcr.ite over a given route only when 
the carriers can be expected to liave 
available a ininimuin of 116,000 Third 
and Fourth Freedom passengers in both 
directions or 58,000 in ejcli direction. 
This standard applies to long-haul 


international routes only. Traffic vol- 
ume below this minimum will not 
support adequate, economical and 
profitable service by more than one 

• Multiple designation of U. S. e.ir- 
ricts does not adversely affect political 
relations with foreign governments but 
it does complicate the task of U. S- 
nr^otiators because of conflicts of car- 
rier interests. In addition, multiple 
designation becomes an issue in inter- 
national relations when total capacity 
offered by U. S. carriers mav be dniin- 
ing traffic from foreign carriers. 

• No ixiints in Europe or the Middle 
Mast in addition to those now being 
served by U. S. carriers warrant more 
than one carrier either now or in the 

• Importance of London, Paris and Lis- 
bon as gateways will be reduced when 
Rome and Frankfurt receive direct serv- 
ice as primary gateways. Traffic at and 
througli Lisbon already falls below 
minimum standards for rompetition be- 
tween U. S. carriers. Competitive 
service by two U. S. cvirtiers is not 
justified at Madrid. 

• Traffic potential from Frankfurt will 
provide only marginal support for com- 
peting U. S- carriers if the German- 
city becomes a primary gateway, and 
suspension of one of the existing U. S. 
carriers, ’’presumably Trans World." 
should be considered. 

• Competition by two U. S. carriers at 
London, Paris and Rome is now war- 
ranted and will continue to be vv-jt- 
ranted, but no second around-thc-vvorld 
service in competition with that offered 
by Pan American is justified, 

• Expansion of U. S. gateways to in- 
clude major cities other than Now York 
should be treated as separate routes and 
should be tested for the number of 
carriers by the minimum traffic volume 
formula- -All-cargo service of Seaboard 
and Western Airlines "does not appear 
to have caused appreciable competitive 
harm to out carriers, but it should not 
be subsidized or expanded to handle 
.tdditional types of traffic.” 

• Traffic density in the Pacific area, 
even vvitli substantial growth, vs'ill be 
much Ic.ss than in the Atlantic area, 
and traffic from the U. S. East Coast 
to the Far East over the polar route 
docs not warrant competitive service, 
contrary to Nladdcn’s recommendation. 
Pan American should not be awarded 
access to East Coast cotcrminals on its 
Central Pacific route, and Northwest 
should neither be certificated into Cali- 
fornia gateways for Central Pacific traf- 
fic not awarded a Central Pacific route. 
However, if it is decided that North- 
west should receive a Central Pacific 


USAF Supersonic Transport Policy Outlined 
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B-70 Mach 3 bomber. 

Gen. AATite said that only through a national supersonic tnmspntt prugram can 
the U. S. maintain is over-ali leadership In aviatinn-‘‘a leadership which is manda- 
tory if the Air Force is to continue to be pic-cininent in aerospace power.” He 
also noted that USAF cannot now justifv the funding of such a su|icrsonic transport 
program on military grounds alone, but it can foresee several interesting military 
applications for sneb an aircraft and would ccrtaiiilv "make good use of it if it 
were available through a national program.” 

”It has long been out conviction.” Gen. White said, 'that the development 
of a Mach 3 bomber such as the B-70 would 0 |>cn the door to higher speeds and 
petfoniiance by the civil aircraft of the future, lliis. however, should not be 
construed to mean that the Ait Force feels that a national supetsoiiic transport 
must be a derivative of the B-70. 

"There is no doubt that the experience and knowledge gained in the B-70 program 
will reduce the total cost and effort of the supersonic cumioetcial transport develop- 
ment program. Furthermore, unless the aircraft which is first developed midet this 
program lakes full advantage of the adv-anced technology of the B-70 in terms of 
speed and growth potcnb'al, it cannot in my opinion remain commercially coniisetitivc 
for very long.” 
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TWA Seeks Early 880 Deliveries; 
Finaneing Program Nears Closing 


route for reasons other than economic, 
its present Portland-Scatlle route to 
Hawaii should be extended to Tokyo. 

• Traffic is not siifficicut to support an 
extension of Trans W'orld .Airlines 
route, which now terminates iit Bang- 
kok, to Hong Kong and Tokyo. If. for 
reasons other than economic, it is con- 
cluded that a second around-the-world 
service is necessary. TW.A and North- 
west should be joined at Hong Kong- 

• Point-to-point competition in South 
.America is excessive, but the report 
urged that nn action should 1>e taken 
to correct the situation pending a set- 
tlement of the government's antitrust 
suit against Pan .Americ.iii, Panagra and 
NV, R. Grace &• Co. 

• U. S. airline service in South .America 
should consist of a single East Coast 
carrier and a single A\'ot Co.ist carrier 
competing with one another onlv at 
Buenos Aires. "Such a p.ittern could 
be achieved by resolution of the Panagra 
control question, merger of Panagra’s 
and Braniff’s routes and suspension of 
Braniffs spur route into Rio de faneiro 
and Sao Paulo.” 

In developing its standards for mul- 
tiple designation, the United Research 
group started on the assumption lh.it 
when "there is a more or less fixed pool 
of traffic along a route nr series of 
routes, the splitting of this .uailahic 
traffic between two nr more carriers has 
the tendency to reduce schedule fre- 
quencies or load factors.” This, the tc- 
|5ort found, reduces total revenues and 
has an adverse effect on unit costs. 

It stated that if, because of competi- 
t’on, a carrier cannot reach a reasonable 
utilization of its ground personnel and 
f.icilities to the point where it can easily 
absorb niinimuni station costs, unit 

United Research said tliat. ,it any pre- 
vailing level of rates and fares, a carrier 
must achieve a certain miniinmn In.id 
factor in order to cover its aircraft op- 
erating costs and a cert.iiiv higher level 
to cover its tot.al operating costs. Di- 
version of traffic bv crvmpetition, the 
report concluded, tends to reduce cither 
load factors or number of scheduled 
frequencies a carrier can operate. A 
sharp drop in load factors causes a 
siihsfantial revenue loss, which le.ivcs a 
carrier with little choice but to Cut 
schedules and thus raise unit costs and 
lower utilization of personnel and fa- 
cilities— and create a loss of traffic be- 
cause of less attractive schedules. 

Die report admitted that minimum 
standards for multiple designation could 
discourage a single carrier from devel- 
oping traffic above that standard for fear 
of having another carrier placed along- 
side it. On this point, the report said 
that the proposed standard should not 
be treated as an inflexible formula hut 
regarded as a basis on which C.AB and 
the President can exercise judgment. 


Trans W'orld Airlines was working 
last week to get some of its Convair 
880s delivered and into service by 
Chri.stmas. If obstacles are cleared the 
airplanes probably will go in as extra 
sections and not scheduled flights. 

'nV-A’s one 880 on hand, which ha.s 
been iisetl in its training program, was 
being painted at the I'W.A ovcthaul 
base in Kansas City prior to placing it 
on the line. At least two or three air- 
planes at Convair’s plant at San Diego, 
could be ready for delivery quickly. 
Initial Service 

Routes likely to get 8S0 service first 
include New A'otk-Chicago and Chi- 
cago-W'est Coast, points where United 
Air Lines and -Amcrit-an Airlines have 
been pushing jet service. Another serv- 
ice likely IS New York-Phoenix where 
the season is beginning and where 
-American lias begun to operate Boeing 
720 service. Daytnn-Chicago ami the 
AA'est Coast is another possible route. 
Scheduled service will not begin until 

Closing of the TW'.A financing pro 
gr.mi is scheduled fur Dec. 31 but m.iy 
be moved up to Dec. 29. nierc is 
still some possibility of a last minute 
hitch, hut siiiex; Howard Hughes' sig- 
nature' are on letters of intent, this de- 
velopment i' not likely. Convair is not 
expected to raise iiniiea'ssatv questions 
on irayuiciit for eli.irges incurred liv the 
long deliven delav (.AW Dec. 12, 
P :9). 


The lenders in the Dillon, Read plan 
which Hughes offered to accept will 
choose two trustees on the basis of par- 
ticipation in the loans. Since S90 mil- 
lion of the total of $165 million long 
term debt contemplated will be pro- 
vided by Equitable Life -Assurance Co- 
and Metropolitan Lite Insurance Co.. 
their influence could he great in the 
selection. 

Balance of the long term dcbt-S75 
tiiillion-will he provided bv a group of 
Iraiiks headed by Irv ing Trust Co., and 
in order of participation after Irving 
Trust, Bank of .America. National Trust 
and Savings .Assn,. Bankers Trust Co., 
Mellon National Bank and Trust Co., 
Morgan Guaranty Trust Co., l-'irst Na- 
tion.il Bank of Bo.stoii. Sccuritv First 
National Bank of Los Angeles, the Cali- 
fornia Bank and the National Bank of 
Commerce of Houston. 

Debentures Offered 

In addition. TW'.A will offer SlOO 
million of subordinated income deben- 
tures with warrants to its stockholders 
with Hughes Tool Co. purclusiiiB not 
only It.' pro rata portion of S78 million, 
but also enough of the debentures not 
taken up to provide 'TW'.A at least SlOO 
mill ion. 

One of the first steps expected will 
be a reshuffling of IW’.A’s bixitd, after 
which a new president is expected lo 
be chosen. Uie proposed iiieTger vvilh 
Northe.bt has been extemicd until Dec- 
31 and might be extended further. 
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MAXIMUM capacity of Sikotskv’s twin*turboshaft S*61L b 28 passengers. In tbis configuration, helicopter's cargo space totals 116 
cu. ft., split between a removable baggage pod and two side-by-side bins in the aft right fuselage. 


Sikorsky Rolls Out First Airline S-61 


By David H. Hofhnan 

Stratford, Conn.— Sikorsky's tw-in-tur- 
bine S-61L. a 25 to 28-passt'ngcr heli- 
copter purchased by Los Angeles Air- 
ways and Chicago ifelicopter Airways, 
should enter airline service shortly after 
it earns full certification in September 
of next year, the manufacturer reported 
last week. 

If Sikorsky's timetable unfolds on 
schedule, the first S-61L will be de- 
livered to Los Angeles Airways in May 
or /unc of 1961 with provisional cer- 
tification, Both carriers plan to inaugu- 
rate S-61L schedules next fall- 

To date, Los Angeles has ordered five 
of the 18,700 lb. gross weight helicop- 
ters and Chicago has ordered four. 
Basic price of the aircraft, which in- 
cludes its two General Electric T58-8 
turboshaft engines, is listed at 5650,000 
by Sikorsky. 

Flown here last week in its first pub- 
lic preview, the S-61L incorporates a 
lockout device that enables its pilot 
to check hydraulic, servo, electrical, 
communications and other systems 
without engaging the helicopta's rotor. 
This is accomplished by linking the 
left engine’s turboshaft to the accessory 
section of the aircraft’s main gear box. 


Because the pay of helicopter airline 
pilots usually is lased upon rotor time, 
and because only the left engine of the 
S-61L need be started to work through 
preliminary checklists, the disengagins 
feature is expected to cam substantim 
savings for future operators. 

Aircraft delivered to Los Angeles 
Airways will carry removable baggage 
pods, an innovation for lielicoptcrs de- 
signed by Clarence M. Belinn, presi- 
dent of the airline. Located just aft 


of the cockpit at the base of the fuse- 
lage, the drawer-like pod can carry 
about 1,200 lb, of baggage or about 25 
suitcases in mixed assortment (AW 
Oct- 3, p- 82). 

Carts for conveving the pods to the 
terminal after thev liave been rolled out 
of and off the aircraft now are being 
fabricated at the Sikorskv plant here. 

Tire four aircraft slated for Chicago 
operation will not contain the pod fea- 
ture. John S. Gleason, fr.. president 


Sikorsky S-61L Data 


Gross weight 18,700 lb. 

Empty weight 9,270 lb. 

Useful load 9.4?0 lb. 

Fuel capacity 390 pi. 

Main rotor diamctci 62 ft. 

Fuselage length 58 ft. 11 in. 

Over-all length 72 (t- 8-5 in. 

Engines Two General Electric 

T58-8 turboshaft engines developing a maximum of 1.250 slip, and 
having j normal power rating of 1.050 shp. 

Maximum speed at sea level at average gross weight H7 mph. 

Avetap cruise speed at sea level 1J6 mph. 

Best rate of climb at sea level l.fiOO fpm. 

Range with full fuel load 350 stat. mi. 
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Quesada Blasts AOPA and ALFA 
During FA A Report to Congress 


of the airline, has said that his S-61Ls 
will be used exclusively for passenger 

Designed specifically for airline use 
(most other helicopters in commercial 
service represent outgrowths of military 
projects), the S-61L. in its several con- 
figurations, also incorporates: 

• Fore and aft doors to enable simul- 
taneous loading and unloading of pas- 
sengers and cargo. Forward door is 
50-m. wide, used primarilv for freight 
and located just under twin jet intakes 
on top of fuselage. ,\ft door has built-in 
airstair that free-falls 0|}cii and retracts 
with the aid of power stored in a spring 

• Movable cabin bulkhead that adjusts 
the size of cargo and passenger com- 
partments to take full advantage of 
available loads. The fully upholstered 
bulkhead, which fits from ceiling to 
Soot and from wall to vvall. contains 
a door to link the two compartments in 
flielit. 

• Large bold under cockpit to house 
electronic and communications gear. 
An external door permits easy entry for 
maintenance purposes. 

• Soundproof interior offering an in- 
flight noise level about 50% less than 
the comparable level in the piston-en- 
gine Sikorvky S-5S operated by Chi- 
cago Helicopter .Airways. 

Speed range of the S-61L on one en- 
gine is from -10 to 100 kt. .Although 
the helicopter cannot hover on single 
engine, it can maintain a positive rate 
of climb at average gross weights if 
airspeed is kept above 60 to 65 kt. 

Potential Growth 

Growth potential of the S-61L is il- 
lustrated by its maximum struetutal de- 
sign weight of 20.500 Ib.-a weight 
1.800 lb. greater than the one at which 
the helicopter firvt will be certificated. 
The 20,50fl-lb. figure, therefore, marks 
the ultimate gross weight the aircraft 
can operate at vvithiiut undergoing an- 
other costly ronntl of airframe stress 

^V'^aw version of the S-61L, the 
IlSS-2 anti-submarine warfare helicop- 
ter (AW Nov. 7. p. 19), already has 
logged 1,400 hr. in test and demon- 
stration flights. .According to Sikorsky, 
the HSS-2bas been pushed well beyorid 
its 155 mph. maximum design speed 
without mishap anti has satisfactorily 
demonstrated its capability to perform 
its design mission: a 4 hr. ,AS\\' patrol 
earning both search gear and attack 

Although the IISS-2 has an amphib- 
ious hull and side pontoons, the S-61Ls 
ordered bv Chicago and Los Angeles 
will be limited to land operations. AVith 
over-land route structures, the two car- 
riers elected to save the extra cost of 
the amphibious version of the S-61L. 


Washington— The Federal Aviation 
Agency .Administrator E. R. Quesada 
acQised Aircraft Owners and Pilots 
Assn, and Air Lines Pilots Assn, last 
week of attempting to undermine 
Federal Aviation Agency’s safety rules 
and enforcement during a farewell ap- 
pearance before a House Commctcc 
subcQininittce report on FA.A's two- 
vear existence. 

In Ills two-hour. 47-pagc testimony, 
Quesiida told the subcommittee, headed 
by Rep. loliii Belt Williams (D,-Miss,), 
tli.it when he became administrator of 
the newlv-crcated agenev on Nov. 1, 
1958, "1 was by no means naive as to 
the past history of the .AOP.A as a 
self-scning group. But 1 must admit 
1 was not fullv prepared for the in- 
tcusitv of their invective or for the 
imaginative and sometimes devious 
methods they employ." 11c will leave 
the F.A.A po« Jan. 20 vvhen President 
Eisenhower leaves the While House. 

Declaring th.il he refused to be 
"intimidated" or allow FAA personnel 
to be intimidated. Quesada presented 
a c.isc-bv-case list of AOPA and ALP.A 
attacks on FA.A and urged the sub- 

fective administration for air safety. 

'nie tvpe of pressure "widely cm- 
plovcd" ag.iinst I'.A.A, Quesada said, 
follows this pattern: "First, attack the 
rule. If our action is not in accord with 
the desires of the pressure group, it iv 
termed 'arbitrary' and 'capricious.' 
Second, att.ick the procedure. W’lien 
the wisdom of the action is so cleat 
that it cannot be successfully attacked, 
the procedure by which the action is 
taken iv described as 'unfair' or ‘unjust.’ 
'I'hird, attack the agency. Assuming the 
procedure is above reproach, they at- 
tack the agency itself, Tlte agency is 
eliaracterizcrl as a 'dictatorship.' 
I'mutli, attack the man. W'hcn the 
agency withstands this attack, they 
attack the administrator. His resigna- 
tion is piibliclv demanded, or com- 
munications arc' addressed to the Presi- 
dent calling for his dismissal." 

He challenged .AOPA to test the 
validity of its accusations that FAA is 
.1 "police state" and a "reign of terror" 
in the courts of the land, commenting 
that the association was financially able 
to do this with its annual income 
"conservatively estimated to be in ex- 
cess of SI million." Quesada said that 
frequentiv AOPA attributes "dark in- 
tentions” to F.AA, tells its pilot mem- 
bers the agency is about to "harm them 
irrevocably" and then takes credit for 
defeating self-generated proposals which 
existed only in their imagination. He 


noted tiiat AOP.A officers ate neither 
elected by "or in any w.iy controlled 
by the mcmbcisliip" of over 80,000 
pilots. 

Quesada was aitical of ALPA for 
its opposition to FA.A’s 60-veat age 
limitation on airline pilots and its un- 
successful refusal to allow cockpit space 
for FA.A in-flight inspectors. “We had 
no intention of abandoning out inspec- 
tion duties under the Federal Aviatiuii 
Act at the whim of ALPA," he com- 
mented. Quesada noted that all of the 
court decisions that have been handed 
down so far in two cases involving pilot 
age have supported FAA's 60-year 
limit- ALPA has appealed one case 
to the U. S. Court of Appeals. 

Examiner Proposes 
Short Coach Flights 

Washington— U. S. Civil .Aeronautics 
Board Exanuner f’aul N. Pfeiffer 
termed coach scri ite econoinicallv feas- 
ible in short haul markets last week and 
proposed tliat minimum service stand- 
ards he set in short-haul markets sen ing 
New A'ork. 

In his initial decision in the New 
York Sliort-llaul Coach Investigation, 
Pfeiffer said that short-haul coach sen- 
ice is used by passengers in approxi- 
mately the same proportion as it is 
offered. 

lie .said such senia' conducted 
with Douglas DC-6, DC-6B and Lock- 
heed 1049C cquipinent can be oper- 
ated as profibiulv and. in some in- 
stances, mote profitably than first-class 
scnice in short-haul markets. 

His recommendations called fur the 
iiinuguration of a New York- Washing- 
ton no-rcscnatioii, economy scn’icc by 
American. Northeast. National and 
Eastern within 90 days of the Board’s 
final decision in the case. He urged 
that, if at least one of these carriers 
has not instituted the scnice vvitliin 
that time, that Alleglicny Airlines be 
granted an exemption lifting its one- 
stop restriction so it may conduct the 
service on a one-year experimental basis. 

1 Ic proposed this standard as a mc-ans 
of ensuring minimum adequate coach 
scnice in all short-haul markets: short- 
haul marke-ls should be provided with 
a minimum of two daily coach flights 
in each direction, one during the moiii- 
ing commuter period, which he defined 
as between 7:00 a.m. and 10:00 a. m., 
and the other between evening com- 
muter hours-4:00-7:00 p.m. Pfeiffer 
said this service would permit round- 
trip commuting in one day . 
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UfW YORKAIRWAK 


WITH THE VERTOL 107 M0DEL II 


The new twin-turbine powered Vertol 107 has 
inaugurated a new era in helicopter operations. 
New York Airways has already ordered ten of these 
tandem-rotor helicopters in the luxurious airline 
version. Five will go into service by the spring of 
1961, providing New York Airways passengers 
with the comforts now enjoyed in conventional 
fixed-wing aircraft. For greater passenger con- 
venience, Vertol's unique mobile baggage con- 
tainer can be removed, unloaded and replaced in 
minimum time, eliminating one of the most annoy- 
ing causes of passenger delay. 


Airline operation is only one of the many applica- 
tions for the Vertol 107-Model II. Its twin-turbine 
reliability and ease of handling— its altitude and 
speed characteristics — Its water-landing capabili- 
tles— Its extra-large cargo capacity and straight-in 
rear loading— its ability to haul loads internally, 
externally or half-in, half-out— all add up to new 
speed, new dimensions In versatility and new 
economy for many commercial and industrial 
applications such as petroleum, mining, logging, 
and construction. 


For complete details on the Vertol 107-Model II, 
write; Commercial Sales Manager. 


VERTOL 
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ARLIN-ROCKWELL 


IN GE 

powering 


TURBOJETS 
F4H PHANTOM II 


MRC experience in the design and manufacture of bear- 
ings used in General Electric |et engines, beginning 19 years 
ago with l-A, America's first {et engine, extends through the 
powerful Mach 2 J79. 

In 1941, when General Electric produced Americo's 
first jet engine, MRC was prepored by 43 years ex- 
perience to recomnnend and produce bearings for it. 
Since then, continuing progress has enabled MRC to 
meet problems created by the further development of 
jet engines. 




MARLIN • ROCKWELL CORPORATION 

Executive Offices: Jamestown, N.Y. 


Fairchild Write-down 
Includes Unsold F-27s 

I’airchild Engine & .\irpljne Cor^i.'s 

000 includes four completed but unsold 
l'-27s now- parked on the ramp at Ilag- 
erstown, Md., and six others, also im- 
sold, in various states of completion. 

Tairchild svill commit no incirc lots 
to production until these airplanes art- 
sol^ and until tlicre arc indications 
future lots can be sold |)rofitabIy. Sales 
interest is reported in tlic completed 
airplanes, ptimarilv b\- corpor.ntc cus- 
tomers (AW Oct. 24. p. 27). 

The write-off, t.ikcn in the third 
quarter, plus an operating loss of SI.T 
million for the year to date, gasc Tair- 
child a nine-month total loss of S6.8 
million nn sales of Sfi?,50!,000. Sales 
for the same period last vear were S86,- 
217.000 and a net profit of $728,000 
or 24 cents a share was reported. 

Fairchild reports it has ample spares 
inventon- for F-27 operators and is 
maintaining its existing service organi- 
zation. Certification or the airplane at 
a higher gross weiglit of sS.TOO lb. is 
near completion ami a new Walter 
Kidde nose wheel steering system will 
be iwailable. 

Washington Heliropler 
Network to Be Studied 

Washington— Ci\ il .Aeronautics Board 
will investigate the need for scheduled 
helicopter opei.itions between Wash- 
ington and the three airports serving it, 
reversing a long-standing ban against 
consideration or exp.mding scheduled 
helicopter service. 

The case will be limited to the ques- 
tion of service between National Air- 
port, Dulles International .Airport and 
Friendship .Airport and a point or 
points in AA'ashingtoii. This excludes 
consideration of service between W'asli- 
ington suburbs and the downtown area. 

I'he Board has refused for several 
years to consider exp.mding the cx- 
perinvent in helicopter operation now- 
being conducted hi New A'ork .Air- 
ways, Chicago Helicopter .Airways and 
Los Angeles Airvvay.s. Basic reason is 
the continuing heavv requirement for 
subsidy, vvltich ran mote than S4 mil- 
lion last year for the three carriers. 
Congress has been pressing the C.AB 
to reduce airline- subsidies. 

Now the Board says it will consider 
liolicopter service here because Wash- 
iiigtoii ranked third in Bight depar- 
tures and fourth in passenger boardings 
among U. S. cities in 195^. CAB also 
noted that of the number of other 
applications on file, none involves a 
citv served by three airports. 

Federal Aviation Agency expects to 
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complete the new Dulles liitcmalioiial 
Airport in V'irgiiiia next year, adding ,i 
third airport to the two through which 
Washington cutrently is sen-ed— Na- 
tional .Airport and Baltimore’s Friend- 
ship Airport. Dulles is 21 air miles iiiul 
27 miles by highvi-ay from downtown 
Washington, and if is 46 air miles and 
?0 road miles from Friendship. N'.i- 
tional is close to the downtown area. 

.Authoritv to operate scheduled heli- 
copter service in the- Washington area 
has bee-ii requested bv the Baltimore &• 
Annapolis Railroad Co., the Maniaiul 
Co.. licnrv M. Biiss, Pii|rim Helicop- 
ter Services. Inc., the Rumson Co.. 
Chesapeake &■ Potomac Airwavs, Inc.. 
D. C. T’ransit System, Inc., ahd New 
York .Airways. Inc. 'Ilicse and any other 
applications will be heard in a single 

TWA's 1649A Cargo 
Converslont! Total 12 

Los -Angeles— Six mote Locklieed 
1 649.A Super Constellations will be con- 
verted to all-cargo .service for Trans 
World Airline.s bv Lockheed .Aircraft 
Scmct- for SI. 7 million, making a total 
of 12 of the conversions ordered bv 
TWW. 

AA'ork is nearing completion on the 
first six and will .start on the new group 


by the end of the month. Converted 
aircraft have stronger structure to in- 
crease maximum landing weight and 
theteby increase the payload weight 
limit. Three- Super Constellations in 
the- new order will be given weather 
radar inst-allations. TWA claims the 
converted airaaft will be- the world's 
longest range all-c-argo aircraft. 

Use of Word ‘Jet’ 
Curbed in Advertising 

Washington— .-Air Ftaflie Conference 
issued new voluiitary advertising agiihi- 
regulatioiis for member airlines. 

Chief among the new rules is clarifi- 
cation of turbine-poiiercd aircraft han- 
dling in advertisements and the use of 
the temi "jet. ' Jet will be used only 
when describing turbojet aircraft. In 
describing turl>oprO|) Iriiiisports, air- 
lines will use turboprop, jet prop or 
prop jet. In advertising involving turbo- 
props, airlines w ill make clear by dnivv- 
mg propellers or traees of propellers that 
the aircraft is powered bv turboprop 
engincx. not tiirnoje-ts. 

Airlines al.so agreed not to advertise 
flight time which is less than the time 
shown in its piilslishcd schedules and 
not to adve'rtise a lower fare structure 
than its otficialh filed tariff.s. The nevv 
re-gulations will become effective Jan. 1. 


Now— fly Ethiopian Airlines to and across Africa. Ethio- 
pian's famed Gateway Route from Europe now reaches the 
Atlantic! Radar-equipped DC-6Bs bring luxury travel to 
West Africa beyond Stanley and Livingstone’s dreams. 
Fly from Addis Ababa Tuesday afternoons for Ghana and Liberia. 
Return flights Wednesday evenings. See your travel agent. 

' hfc ■ . 

ETHIOPIAN A IRLJNa 
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How Hamilton Standard 
factory overhaul cuts these 
important maintenance costs 



1. PERSONNEl TRAINING EXPENSE. Many of today's aircraft components 
demand scrupulous engineering service which can be costly to you in man- 
power and training. At Hamilton Standard, nearly 500 thoroughly trained 
technicians and engineers concentrate exclusively on overhaul. For 42 years, 
the company has specialized in re-conditioning such components for virtually 
every U.S. commercial transport ... a wide range of military fighters, 
bombers, transports . , . and private and executive aircraft. Examples; 



Propellert-blades. conirols, 



Valve ostembliet 
Electrical and electronic 


2. INVESTMENT IN SPACE, SPECIAL EQUIPMENT, PARTS. Hamilton Stand- 
ard maintains independent, fully equipped overhaul facilities with large 
parts inventories and the latest machine-shop and quality-control equip- 
ment. In addition, the company's extensive test chambers and development 
laboratories are available for special structural and operational testing of 
components. 

3. DOWN-TIME OF AIRCRAFT. By efficiently programming all work, Hamilton 
Standard is able to provide exceptionally fast turn-around service: as little 
as 5 days on propellers ... 5 to 10 days on most other components- Hamilton 
Standard's location — adjacent to Bradley Field, the Hartford-Springfield 
airport — also makes possible quick, convenient "Fly-in" service. 

To learn how economically Hamilton Standard's specialized overhaul experience 
and facilities can aid your maintenance program, phone or write: Manager, Overhaul 
& Repair Department. 



HAMILTON STANDARD 

DIVISION OP UNITED AIRCRAFT CORPORATION 

WINDSOR LOCKS. CONNECTICUT 




SHORTLINES 


AIRLINE OBSERVER 

► Vicken-Armsttones i<; continuing to hold engineering and petformance 
parameters of the VC-1 1 medium range jet transport in a flexible state 
despite the fact that it has reeeised an option for 1 5 of the aircraft from a 
North American airline. Vickers does not feel that the single option would 
justify freezing the design of the VC. 11 around one customer’s require- 
ments. Also, some consideration is being given to designing the aircraft 
around U. S. -built tiirbofans rather than Rolls-Rovce bvpass engines as a 
means of attracting U. S- markets. 

►Inauguration of the first new 11-18 service since the Ilvushitr turbopro)> 
tran.sport was grounded last August because of fuel injection problems has 
been announced in the Soviet press. The new service is furtlicr evidence 
that the bulk of 11-18 service has been resumed. The newest 11-18 run is 
from Moscow to Krasnovorsk in central Siberia, a 2,285 mi. route which 
will be flown daily on a 5 hr. 40 min. nonstop schedule. 

► Dc Harilland Aircraft has expanded its efforts to sell the triple turbojet 
DII-121 Trident transport to U.S. carriers. A 10-man de Havilland sales 
team spent part of last week trving to transfer American Airlines’ interest 
in Boeing 727 triplc-turbofan transport (.AW Dec. 1 2, p. 40) to the Trident. 

► Federal Ar-ialion Agency has ordered nine addiKonal long-range radars 
from Raytheon Co. at a cost of S5.2 million. This will bring (he agency’s 
total of long range radar facilities to 52. Use of am]>litrons on the new 
equipment gixes the radars a range of 200 mi., and up to 60,000 ft. altitude 
capability on shorter ranges. 

►Trans World Airlines is considering showing first run motion pictures on 
long-haul transcontinental and O'crscas turbojet flights. Custom-designed 
projector, the Strato-Cinema derelopcd by David Flcxer of Inflight Motion 
Pictures, Inc., is concealed in a ceiling compartment at the rear of the first- 
class cabin and the screen is placed in front of the compartment behind 
the lounge. Ear sets with indiridual volume control carry the sound to the 
passengers. One unit has already been installed in a Boeing 707 for 
evaluation. 

► Federal Aviation Agency Iras forecast an increase in the number of ]>assen- 
gers carried by the three U. S. certificated helicopter airlines from 566,000 
in 1959 to more than 2 million by 1970. The FAA also has esaluated 
requirements for helicopter services in metropolitan areas other than New 
York, Chicago and Los Angeles, where service has already been established, 
Washington, D, C., and San FranciscoOakland stand out as likely possi- 
bilities for certificated operations in the next decade, according to FAA. 

► Continental Airlines has been authorized by the Federal Aviation Agenev 
to increase time behveen overhauls on its Pratt & Whitney JT3C6 turbojet 
engines from 200 hr. to a total of 1,600 hr. 

► Recent mild strength in airline stocks was triggered in part by several large 
orders to buy American Airlines, including one by a major investment trust. 
The ensuing move by the group pcobablv was encouraged bv Ciril Aero- 
nautics Board reaffirmation of the 10.5% rate of return of investment, 
blit technical market factors also played a role. One analyst pointed out 
that the year-end rally under way now might continue to push up prices 
of depressed airline stocks into January. But without anv fundamental 
improvement in business in sight, he said prices ate ajrt to fall back quickly, 
especially since general economic conditions show little sign of supporting 
a general, sustained market rally. 

►West Indian Civil Aviation Commission recommendation for a West 
Indian national airline might mean liquidation of British West Indian Air- 
«-ays and formation of a new company. British Overseas Airwavs Corp., 
which owns BWIA norv. would onlv be permitted to hold a minority inter- 
«t in the West Indian airline. The Commission recommended a small 
jet fleet— a minimum of four aireraft-for the projected airline, with short-to- 
medium range aircraft as the Boeing 727. Vickers VC. U nr the DH 121 
listed as suitable, 


► British Overseas Airways Corp. has 
been recommended by a Civil Aero- 
nautics Board examiner foe authority 
to serve Pliiladclphia, Baltimore anil 
Washington as additional co-terminal 
points with New York on its trans- 
atlantic route. Examiner also recom- 
mended tliat Boston, now classified as 
an intermediate point, be reclassified 


► De Havilland Aircraft Co., Ltd., has 
delivered the last of three Comet 4C 
transports ordered by Compania Mexi- 
cana dc Aviacion. To date, dc Havil- 
land has delivered or has on order 60 
Comet 4. 4B, or 4C aircraft to eiglrt 
airlines, the Roval Air Force and the 
Royal Canadian Air Force. 

► Eastern .Air Lines has started dailv 
round trip Dnuglas DC-8B turbojet 
service between New York Interna- 
tional Airport and Palm Bcacli Inter- 
national .Airport, Fla,, bringing to five 
the number of dailv turbojet flights 
operated hv Eastern to Florida from 
New York. 

► El Al Israel Airlines plans to begin 
operating weekly Boeing 707-420 
turbojet service direct from New York 
to Tel As'iv Jan. 5. Aircraft will be 
leased from Varig Airlines until the 
first of El .Al's 707s are delivered next 
spring. 

► International Civil Aviation Organiza- 
tion has three new African members, 
bringing total membership to 85. Tlic 
tlircc nations are Republics of Mali, 
of Senegal and Federation of Nigeria. 

► Northwest AirUncs reports traffic in 
November was off 27.6% from the 
same month last year and attributes the 
decline to the strike bv DC-S fliglit 
engineers. .All Northwest's DC-8s are 
grounded. 

► Pan American World Airways plans 
to begin twice weekly turbojet service 
from New York to African points Jan. 
5. Operating with both Douglas DC-S 
and Boeing 707 turbojets, the flights 
will leave New York on Tuesdav for 
Dakar, Monrovia, Accra, Leopoldville 
and Johannesburg. On Saturday, a 
flight will originate in New York for 
Santa Maria. Azores. Lisbon. Dakar, 
Monrovia and Accra. 

► Piedmont Airlines plans to initiate a 
scven-dav-a-wcek family plan service 
Jan. i if CAB approves it. Under the 
plan, one parent buys a full fare and 
the other adult and all children under 
22 pay two-thirds fate. 
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this new turbocopter 
delivers a 2,000-pound payload 
at 14,000 feet 


The Sikorsky S-62 can hover. ..and then deliver, unique features built into this boat-hulled turbo- 

with pin-point precision, a 2,000-pound payload at copter. It takes off and lands almost anywhere— land, 

14,000 feet. This far exceeds the performance of water, shipboard, marsh, tundra, ice, mud. Find out 

helicopters of the S-62's weight class, and actually more about the S-62’s economies and operating fea- 

betters the performance of much larger helicopters. tures. Call or write Sikorsky today. 

The turbine-powered S-62 thus opens new horizons 

for high altitude exploration, construction and sup- a New World of Mobility by 

ply-major news for helicopter operators. ^7«KIK0RSKY AIRCRAFT 

Altitude capabilities are only one of the many \,*it^strat(or(),connKiicut/ADivi5ionotuiiii«dAireraftc«ri»raiion 
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Special Report: 

Disputes Cloud Nuclear Plane Effort in 


This is the first of a series of articles 
OH the various applications of nuclear 
power to aircraft and space I'cliiclcs, 

Washington— U.S. effort to develop 
a iiuclcar-powcted aircraft is entering a 
critical period in its H-ycar history, still 
clouded bv tccliniail tlisagrccment and 
a general lack of public understanding. 
It is no«- finally cominitted to a flight 
program, but many financial and tech- 
nical questions remain unanswered. 

Ibis new period of dilEcultv for the 
.\irctaft Nuclear Propulsion program 
arises from the nearlv SI hillion spent 
on the program so far with no result 
than can easily be demonstrated to the 
technical comniunits. Congress, the 
sersices or the public. This luck of 


understanding complicates the problem 
of justifying the $750 million expendi- 
ture consersatisely estimated to be 
needed before the first test aircraft flics. 

The financial problem is further com- 
plicated by marked technical disagree- 
ment among the few experts in the 
field. Chief cause of contention is the 
choice between direct and indirect cycle 
nuclear ponerpl.iiits. '("he experts at 
least agree on the necessity for develop- 
ing both powcrplants further before 
choosing— and this is one factor that 
continues to make ANP expensive. 

Current Ait Force plans call for the 
first nuclear-powered flight of a sub- 
sonic experimental aircraft in 1965. 
This testbed aircraft, weighing about 
500,000 lb., will be built by Convait 


Division of General Dynamics Cotp, 
and will be flown extensively with con- 
ventional turbojet engines before nu- 
clear powcrplants arc installed and 
flown. The current program also calls 
for continued development of these 
two nuclear powcrplants; 

• General Electric direct cycle nuclear 
turbojet iu which the reactor is used in 
place of the nonnal chemical fuel com- 
bustion chamber, with the engine ait 
flow and the compressor shaft passing 
through the reactor. This engine con- 
cept has been under constant study aud 
development since 1951. 

• Pratt & \Miitney indirect cycle nu- 
clear turbojet in which the reactor is 
placed to tlie side of the engine. 
The conventional chemical combustion 


Critical Period 

chamber heat source is replaced by a 
large radiator on this engine. 'Hie radi- 
ator is kept hot by a closed loop heat 
transfer system iu which a fluid is cir- 
culated through the reactor, into the 
radiator and back to the reactor. 

First development work with the in- 
direct cycle engine concept concen- 
trated on the use of pressurized water 
as the heat transfer fluid. It began in 
1951 and vvas abandoned as unsatis- 
factorv in 1955. .A circulating fuel re- 
actor was experimented with from 1953 
to 1936 for use in the aircraft indirect 
cvclc engine. This liquid fuel reactor 
proved unsatisfactory for aircraft use 
but has shown considerable promise for 
stationary ground power stations. Cur- 
rent indirect cycle engine heat Ir.msfcr 
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Chronology of Nuclear Program Reorientations 


• 1946. Air Force began funding the Nuclear Energy Propulsion 
for Aircraft (NEPA) program, which was to determine the feasi- 
biliby of nuclear-powcred aircraft Right. Fairchild Engine and 
Airplane Corp. was the program manager. 

• 1948. Atomic Energy Commission established the Lexington 
Pro|ect at the Massachusetts Institute of Technology with the 
same purpose as the NEPA program. 

• 1950. Lexington Ptojcct and the NEP.A program both concluded 
that nuclear-powered aircraft Right was possible, even though it 
would be difficult and expenshe to achies'C. Most of the scientists 
on these tsvo projects concurred in the estimate that it would tahe 
15 years and over SI billion to accomplish the projected nuclear 
flight. 

•Mr Force and Atomic Energy Commission phased out the 
NEP.A program and the Lexington Project in 1950 and jointly 
formed the Aircraft Nuclear Propulsion program. Objective of 
this program was to develop the technology of reaertor materials, 
shielding and powerplant and aircraft design to the point where 
feasibility could be established on a detailed and firm basis. It 
was believed that this technology could be developed within five 
years if the problems were pursued with maximum effort. 

The ANP takes a novel management approach. The man in 
charge must be a member of the AEC organixation to satisfy 
the law that all U.S, reactor and shield development he under 
the control of that agency. He must also be a member of the Air 
Force to discharge US-AF responsibility for developing airframes, 
engines and auxiliary systems needed for Bight. 

Brig. Gen. Ir\ing L. Branch, who is in charge of the ANP 
program, is assistant director of the .AEC's Division of Reactor 
Dcselopmenf for .Aircraft Reactors and holds the -Air Force posi- 
tions of Chief of the .Aircraft Nuclear Propulsion Office and Assist- 
ant Deputy Chief of Staff Development for Nuclear Systems. 
Gen. Branch replaced Maj, Gen. Donald J. Kcim in these posts in 
1959. Gen. Kcirn had been in charge of the ANP program since 

Technical matugement of the program is conducted from the 
•ANP office at .AEC headt|Harlers in Germantown, Md. Personnel 
of this office include .Air Force officers and Air Force and AEC 
civilians who exercise Ccn. Branch’s authority over both AEC 
and .Air Force portions of the program. From the contracting 
standpoint, the .AEC finances the reactor and shield development, 
and other systems are funded by the .Air Force. 

The ANP office has cognixance o\cr the nuclear aircraft, Pluto 
nuclear ramjet and SN.AP nuclear auxiliary power programs. 
Authority over the Rover nuclear rocket program was transferred 
from the .ANP office last October to a new AEC-National Aero- 
nautics and Space Administration office similar to the ANP office. 

• 1951. Ohjecth'c of the ANP program was expanded to include 
the demonstration of nuclear-powered flight. Deselopment work 
began on two types of nuclear engines. General Electric ohiained 
a contract to develop the direct cycle engine, and Pratt & Whitney 
contracted to des’clop an indirect cycle engine. Pressurised water 
was used in this indiact cycle designed to get the reactor heat to 
the engine which was actually a large ducted fan about 15. 1 ft. 
In dia. and 67.6 It. long. 

• 1952. Decision was made to build an experimental nuclear en- 
gine suitable for flight testing in the Convair B-?6. with the 
flight date projected for 1956. Direct cycle was chosen for this 
engine, and General Electric gaie its aircraft nuclear propulsion 
project department status and began work on this flight engine on 
a six-day a week basis. 

• 1953. Consair-GE experimental flight test program with the 
B-36 was canceled, primarily at the insistence of Defense Secre- 
tary Charles E. W'ilson. General Electric direct cycle develop- 


ment wofk was continued through Air Force Secretary Harold 
Talbott’s diversion of unallocated funds to the project. 

Pratt & Whitney work with the pressurized water indirect cycle 
engine was terminated because of the engine’s poor growth po- 
tential. 'The company then began a close association with the Oak 
Ridge National Laboratory in the development of a molten salt, 
circulating fuel reactor for use with an indirect cycle nuclear turbo- 
jet engine. 

• 1954. Air Force developed a strategic weapon system require- 
ment for the nuclear aircraft in reply to top level insistence that 
experimental or ptoof-of-principle flights were not worthwhile 
unless they were performed with a weapon svstem prototype. 
This weapon system requirement, WS-125A, called for a subsonic 
cruise bomber with supersonic dash capability. Chemirally fueled 
turbojets would have been carried to augment the nucleat en- 
gines and provide the total power requirement for supersonic 
flight. Pratt & Whitney and General Electric svete the engine 
contractors, and Lockheed and Convair the airframe contractors. 

• 1955. Contractors were split into two engine-airframe teams 
for the WS-125A competition. Convair and GE were one team, 
and Lockheed and Pratt & Whitney the other. Navy began 
independent miclear-powered seaplane studies during this period. 

• 1956. USAF canceled the WS-125A program. Powerplant de- 
velopment continued with no specific program goals. 

• 1957. Pratt & AA’hilney work svith circulating fuel reactors was 
terminated, and a small effort continued on heat exchanger and 
materials studies. 

• 1958. President Eisenhower informed Congress that there was 
no urgency in the nuclear aircraft propulsion program. He rejected 
an effort to accelerate the program and get a flying testbed into 
the air as soon as possible. The President authorized a continued 
low budget development program, about SI 50 million a year, with 
no dearcut goal. 

Several months later, the Air Force proposed another weapon 
svatem, the C.AMAL nuclear aircraft, to provide continuous air- 
borne alert, missile launching and low-level pcnctrah'on capability. 

Part of the low-budget development program funds were used 
to allow Pratt Sr AVhitney to begin limited work on a solid fuel 
reactor for the indirect cycle engine, as well as to continue its 
materials and heat transfer experiments. General Electric's work 
with the direct cycle was also continued. 

• 1959. Comair won the C.AM.AI. airframe competition. Dr. Her- 
bert York. Director of Defense Research and Engineering, subsc- 
qnenlly rejected the subsonic CAM.AL program on the grounds 
that a militarily useful aircraft must he capble of sustained super- 
sonic Right and it was not clear to him that this could ever he 
achieved with the available reactor materials. Dr. York directed 
that the major effort of the ANP program be aimed at developing 
improved materials, and he vetoed a fiy-early experimental craft 
program as well as the CANtAL weapon svstem. Engine develop- 
ment programs at General Electric and Pratt & Whitney were 
continued. Dr. York did not question U. S. ability to produce a 
subsonic aircraft of the approximate size and weight of the B-52 
which could stay aloft continuously foi about five days. 

• 1960. Air Force went ahead with plans to build two Convair 
NX-2 subsonic experimental nuclcar-powercd aircraft, with first 
flight tentatively scheduled for 1965. It has been estimated that 
this can be accomplished within the constant budget of $150 mil- 
lion per year set down by the Eisenhower Administralion. Flight 
test data from these aircraft will be used to write detailed specifica- 
tions for the reactors, engines, airframe systems and ground- 
handling equipment required for nuclear weapon systems. 

General Electric and Pratt & AVhitncy engine projects were 
continued. 
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MODEL of the Pratt & WTiitney indirect cycle nuclear engine design intended for the once planned USAF-WS-125A nuclear bomber is 
shown above. Six )91 turbojets are mated to a circulating fuel reactor which is the black vessel in the left foreground. Plumbing arrange- 
ment is about the simplest that would ever be considered. If a second reactor had been added to the svstem to improve leliabilitv, the 
plinnbing coniplexitv would have been grcatlv increased because of the interconnections needed to allow* cither reactor to operate all of 
the engines. This engine svstem was under development from 1953 to 1957. 


svstem and its reactor hase been under 
developuient for about three years. Liq- 
uid metal is being used as tlic heat 
tr.rnsfcr fluid, and the reactor has fuel 
elcinents made of solid fissionable ina- 

Flnaneial Problems 

Total dci clopment costs approaching 
an estimated 52 billion to bring the nu- 
clear-powered airaaft to first flight have 
caused concern in Congress and the 
Pentagon, hut they arc only part of the 
financial story- 'ITiesc development costs 
arc dwarfed when the discussion turns 
to operational analysis and the cost of 
building, maintaining and operating a 
fleet of nuclear attack aircraft. Depend- 
ing on the original assumptions, the 
estimated costs for this operation cun 
to $10 billion or more for about 100 
aircnift. 

Policv approach of the government 
during most of the 1950s made it in- 
evitable that anv discussion of large 
financial commitments turn immedi- 
atciv to operations analysis and cost 
effectiveness studies for operational 
wca|)on.s. Tlic Administration never re- 
garded the nuclear aircraft engine as a 
fundamentally new power system which 
should be pursued simply because it 
held promise of revolutionizing many 


types of flight by giving almost infinite 
range and endurance to transports as 
well ns bombers. 

The nuclcar-powercd aircraft lias had 
to !)C justified almost solely as a com- 
petitor of such large weapon systems 
as the ICBM and the Polaris subma- 
rine. The auTent .Air I'orce program 
to flv an experimental -aircraft is only a 
few months old. and it is the first break 
with this concept of fist-al competition 
since 1953. 

One of the principal results of this 
|)ast effort to make the nuclc-ar-powered 
aircraft qualifv as a strategic weapon 
svstem without passing through an ex- 
perimental flight phase has been to dis- 
tort and confuse the technical achieve- 
ments of the ANP poup. While this 
group has not been able to hold its own 
without flight test data in a sophisti- 
cated operational analysis against strate- 
gic missiles, it has succeeded in solving 
the basic problems of nuclear-powered 
flight. 

No one from the President’s scien- 
tific advisers down disputes the fact 
that the reactors, engines, shielding and 
all auxiliary systems needed in a nu- 
clear-powered aircraft can be built with- 
in the airrent state of the art. Both 
the direct cycle and indirect cycle nu- 
clear engines are considered feasible 


systems. .Arguments over the nuclear 
aircraft have moved completely beyond 
subsonic feasibility and mostlv conccni 
the feasibilitv of supersonic nucle.ir 
flight, the cost of these high speed svs- 
terns and whether they arc worth tlic 
money. 

Technical Record 

In the shift of atgunieiits against the 
nuclear aircraft and its costs, the tech- 
nical record of the ANP group bus been 
latgelv overlooked. There is little doubt 
that, in proving the feasibilitv of sub- 
sonic nuclear flight, it has solved a large 
collection of some of the most difficiilt 
problems which have ever faced the nu- 
clear scientist or the aeronautical engi- 

Significant achievements in tliis tec- 

• Nuclear engine systenvs devised by 
the ANP group and its contractors ate 
approximatelv 50 times better from a 
povver-to-weight standpoint than the 
powerplant in the submatine USS 
Nautilus and nearly 200 times better 
than the svstem in the NS Savannah, 
a cargo and passenger ship. 

• Competent technical aiithoiities in 
the U.S. and F.ngland, who had access 
to the neccssarv infonnation, agreed 
nearly three years ago that the ANP 
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inertially damped servo motors 


Thirteen lucky solutions to stability prob- 
lems ! Transicoil’s complete new line of accelera- 
tion (inertially) damped servo motors matches 
every conceivable requirement with performance 
far in advance of previously available models. You 
can have size 8, 11, 15, or 18 ... in 4, 6, or 8 poles 
. . . standard or high torque . . . corner frequen- 
cies cut to your special needs. And if necessary, 
an endless variety of special motor windings 
and shaft configurations. Highest 3rd corner fre- 
quency available in industry assures excellent sys- 
tem frequency response, Also, the large difference 
between the 2nd and 3rd corner frequencies sim- 
plifies amplifier stability requirements. 

Using these new damped motors in a system 
you can operate at higher gain, with less position 
or velocity error, less backlash sensitivity, in- 
creased stability. They’re far superior to damp- 
ing generators in marginally unstable systems. 
And compared to viscous damping or rate feed- 
back, permit high slewing speed, consume less 


power, generate less heat, require less wiring, 
and need no warm-up period. 

Specification Sheets on the complete line are 
available now on request. Or, just tell us your 
problems and we'll do our best to come up with 
a solution. 
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group had amusscd tlie pmper experi- 
mental proof that a nuclcar-powcted 
aircraft could be flown. 

• High tempciatme reactor technology 
in the U.S. has grown out of ANP 
work. The nuclear aircraft ptojccl was 
the first to depend completely on high 
temperature reactors for success, and 
througli the .ANP work, reactor tjperat- 
iiig temperatures hast risen from 4501'' 
in the Nautilus to 1.600F in the most 
advanced experimental icactots fnr the 
direct cvclc engine. This increase in 
temperature is now the best hope for 
making nuclear electric power systems 
economicallv competitive with coal and 
oil svstems in the near future. 

Another factor weighing in favor of 
the .AXP group is that it has been the 
\ictim of the bookkeeping svstem to a 
substantial degree. AA'hilc there is no 
wav to get around the fact that this 
ripe of development work is vers ex- 
pensive. the AN'P program has been 
charged with expenditures which hare 
done it little good but have paid off 
well in other areas of the over-all atomic 
energy program. 

Value of By-Products 

For ecamplc. S85 million of ANP 
funds was spent on the circulating fuel, 
or molten salt, reactor development. 
While its maintenance problems proved 
too inr oh ed for a flight system, this re- 
actor has an important future industri- 
allv. It would DC difficult to say that 
this money was nasted, yet on the 
books it was written off against the pro- 
gram and amounts to about 10% of 
ANP spending to date. 

The majoritv of high temperature nu- 
clear studies in' the LL S. have also been 
charged to the program. This work 
was \-ital to the .ANP effort, but it also 
formed much of the technical founda- 
tion for the Ro\er nuclear rocket 
program, Pluto nuclear ramjet develop- 
ment and high temnerature power sys- 
tems for industrial use. 

The management technique of put. 
ting the nuclear aircraft program in 
competition with major strategic sys- 
tems to get its monev and support has 
resulted in a number of rather abrupt 
changes and reorientations in the prim- 
ary program goals. Considerable 
criticism of the .AN'P program has de- 
veloped because of these policy changes 
and reorientations, which came from 
the highest levels in the Pentagon and 
the Administration. 

From the program’s beginning in 
1946. progress was rather straightfor- 
ward until 195?, when Defense Sec- 
retary Charles E. Wilson and others 
canceled plans for an experimental 
fliglit test program being conducted 
by Consair and General Electric with 
a' modified B-56. Since then, sarious 
phases of botlr the airframe and engine 
work liase been terminated and begun 
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again, and riso different nuclear-pow- 
ered weapon systems haie been pro- 
posed and later abandoned. 

Although a specific flight date has 
been set for a nuclear aircraft and a 
positive experimental schedule has 
been established, tire possibility of i 
reorientation of the .ANP program in 
the near future is a.s strong as it ever 
was. The new Kennedy Administration 
taking office in January could bring 
major changes in the AN'P program’s 
rate of progress and its immediate ob- 
jectives. If the new .Administration feels 
that the current course is proper, there 
are still some controversial factors 
which could lead to a significant pro- 
gram reorientatian. 

Current Controversies 

Tlie main controversies today revolve 
around the comparative desirability of 
the direct and indirect cycle engine sys- 
tems and the size of the development 
budget. Cancellation of the develop- 
ment effort on cither the direct cycle or 
indirect cvcle nuclear aircraft engine is 
being urged in certain quarters to cut 
over-all cost of the AN'P program or to 
allow an acceleration within the current 
budget. Some members of Congress, 
elements of Defense Department civil- 
ian leadership, budget officials in the 
Administration and certain groups with 
the .Air I'ercc and the other services 
believe that tlie ANP pre^ram would be 
benefited if one of the two competing 
engine svstems were dropped and effort 
concentrated on the other. 

On a purely technical basis. ANP 
program officials contend tliat it is im- 

E ossibic now to make a sound choice 
ctvveen the engine systems and that 
enough test data to pennit a sound 
decision probabK won't he available for 
anotlier couple of v-cars. Tlie sound 
choice thev seek requires the answer to 
two questions. These questions arc: 

• Growth potential of each engine must 
be firmlv estiiblished cxpcrimcntallv, 
Apparcntlv most officials competent to 
judge in t1ie .ANP program and in Dr. 
York’s office now ficlicvc that the in- 
direct cvcle engine has the most growth 
potential and will make the most effi- 
cient nuclear povvcrplant for supereonic 
as well as subsonic flight. This opinion 
is based largely on theory, and it will 
be at least two veacs before much addi- 
tional proof will be available to sub- 
stantiate it. 

• Time required to bring the two en- 
gines to flight status is not the same. 
Three major reactor experiments have 
been completed for the direct cycle 
engine, vvhicii will ceciuirc only slight 
modification to be e.ipanie of flight, and 
the next major development iniif is a 
complete engine prototvpc. It is sched- 
uled to tun in about hvo years. The 
first reactor experiment for the current 
indirect cycle engine design will not be 


conducted for more than tw o years, and 
the first full system test is not due until 
the middle of 1964 under the present 
schedule. 

U now appears that the subsonic di- 
rect cvclc engine could be flown two 
vears or more ahead of the subsonic 
indirect cycle turbojet. 'I'his time fac- 
tor could be a major consideration if 
events in the U.S. or abroad transform 
the luicIcar-pmvtTcd aircraft project into 
an urgent, high priority program. 
Dissenting Views 

AA'hile the majority of nuclear engine 
designers and managers apparently agree 
with these views, there is a large mi- 
nority that strongly disagrees. It is not 
difficult to find people in tliis field who 
believe that tlie direct cycle has as 
much promise for a supersonic engine 
as the indirect cycle. Otlicrs argue that 
the indirect cycle engine could be de- 
veloped much more quickly than the 
present schedule calls for and tliat if 
maximum effort were applied, an opera- 
tional engine could be ready in about 
half the time now programed. 

It is not possible to completely ig- 
nore these dissents because on liiany 
points they are basfd on substantial 
technical opinion. Unfortunately, there 
is no simple wav to positively resolve 
these disagreements. The great poten- 
tialities of nuclear power for aircraft 
arc locked in some extremely involved 
technical questions. Altliougli the ANP 
program has been active for mote than 
10 years, oniv a few men regardless of 
their training have spent enough time 
with these questions to be entirely com- 
petent to answer them. Close secrecy 
surrounding the program has prevented 
anv widespread understanding of ANP 
problems in the military services or 
among airframe and aircraft engine 
manufacturers. 

If opponents of the dual engine de- 
velopment program prevail and one of 
the two engines must be canceled in 
the neat future, officers in charge of the 
ANP program and technical officials of 
the AEG and the Department of De- 
fense will be faced with an agonizing 
and contiovcrsia! decision. The dis- 
agreements over the technical merits of 
the direct and indirect cycle engines 
involve not onlv the contractors. Tliev 
extend through the Air Force and AEC 
personnel managing the ANP program 
and into top Defense and Air Force 
management. 

Ibe factor that claims unanimous 
agreement, however, is that the decision 
whether to cancel or not to cancel one 
of these engine systems in the near 
future probably is the most important 
one to be made concerning the nuclcar- 
powered aircraft in the next decade. 
Following that, the next most impor- 
tant decision would be which engine 
to drop. 
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For the 
first time, 
a single gage 
that measures 
both bending 
and axial strain 
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Mounts as a single, moisture-proof, cali- 
brated gage on one side of test surface. 
Eliminates difficult back-to-back gage 
mounting problems and need for pressure- 
proof lead wire installation, such as in pres- 
sure vessel analysis. 

Makes possible bending strain analyses even 
on surfaces formerly considered inaccessible. 
Separates bending strains from direct {ten- 
sile, membrane, hoop] strains . . . accurately 
measures both. 
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SPACE TECHNOLOGY 

Satellite Size Limits Bio-Astronautics Data 


By David A. Andcrton 

Washington— Tlic major problem in 
bin-j'.trraijutic'i-getting large biological 
specimens into a space environment and 
measuring their responses— still remains 
a major problem because of weight and 
volume (imitations of the various U. S. 
satellites. 

Tliese limitations haic forced devel- 
opment of miniature, sophisticated sen- 
sors and instruments for biological 
experimentation. But bio-medieal sci- 
entists reporting problems and progress 
to the 15th annual meeting of the 
American Rocket Society here pointed 
out that there is no parallel develop- 
ment of miniaturized animals. 

"If all you can lift is mice, you svork 
with mice,” said Capt. Bruce Pine of 
USAF's Directorate of Bio-Astronaiitics 
Projects. 

Available Data 

Available U, S. bio^istronaulieal data, 
which is at a low absolute level, .sinks 
rclatiscly lower when compared with 
data the Russians telemetered from 
Sputnik V, which carried specimens 
and instrumentation to perform about 
50 different experiments. Pavload ca- 

E acits to spare, made possible bs' the 
irgc military booster stages available to 
the Russian bio-astronantifal program, 
gave space and weight for sucli large 
animal specimens as dogs and rabbits 
plus multi-channel conventional instru- 


Sterilizalioa Study 

Washington- NASA leqoiremcnt that 
all spacecraft on impact trajectories must 
be biologrcally sterile and the possibility 
that unbutned propellant containing vi- 
able organisms could survive a lauding 
have led to the estahlishment of a re- 
search program at |ct Pinpnlsinn Lnhrira. 
ton to investigate melhcids of steriliring 
solid propcTlants. 

Initlallv. JFL is evaluating the effects 
of .1 2-l-lir. heat soak at 125C and mdin. 
lion dosages of 10’ roentgens. Early 

verselv affect the physical and ballistic 
properb'es of the solid propellant grain. 
Other avenues that might be investi- 
gated, suggested at the ARS meeting bv 
IPl.'s Winston Gin and Ixionard R. 
Piaseeki. arc research to determine which 
solid propellant eandidates niav alroadv 
bo inherently sterile and exploration of 
methods to incorporate agents in tire 
propellant formulation to kill bacleri:i. 


mentation and transmitting or recording 
cquipmen t. 

In contrast, many of the U. S. experi- 
ments performed in bio-astronautics so 
far have not shown iinicli more than the 
feasibility of such experiments. Even 
the future availabilitv of man-cariving 
Mercury space capsules vvill not add 
much to available data, because there 
is very little physiological instrumenta- 
tion planned for the astronauts fhem- 

Response Measurements 

"W’hat we'd really like to get in 
animal experiments are pliysiological 
and psychological mca.suremcnts of re- 
sponse to the environment," said Dr. 
Albert Ilellitringlon of US.\I'"s .Air 
Research and Development Command. 
These include electrocardiograph data, 
blood pressure, body temperature, clcc- 
tromiograms from muscle activity, such 
as the |)ostnral-support mechanisms, 
and photography of eye movements to 
detect disorientation. 

Psychological data would come from 
an operant task, where the animal learns 
to do something because of the reward 
it will get for performance. These data 
would be supplemented bv real-time 
television transmission and on-board 

Contrast between Hetlierington's 
stated goals and cunent Russian 
achievements was underscored by Sput- 
nik V and VI bio-astronautical satellite 
experiments (,AW Dec. 12. p. 29). Rus- 
sian physiological test program appa- 
rently parallels that cited by Hethering- 
ton; psychological tests were not de- 
tailed by tlic Russians but certainly 
were included because of the emphasis 
by their scientists on television observa- 
tion of the animal behavior. 

First .steps toward Ilcthcrington’s set 
of goals include the development and 
cxperiinenlation with the Mk. 2 bio- 
mcdicil recovery capsule, curreofly in 
ad'anecd design .stage, lliis capsule, 
containing a single monkev. carries iii- 
strimiciitatiim to measure infernal com- 
partment pressure, temperature and rel- 
ative humidity, Tlie monkey will be 
instrumented to produce an electrocardi- 
ograph and to record its respiration rate, 
both for transmission by continuoiiv 
telemetering. 

A simple sliock-avoidana- task inecli- 
□nisni will test the monkey's psycho- 
motor facilities and will tr.msmit results 
by commutated telcmetrv. Otlicr meas- 
urements will include acoustical noise 
level and tiiiee-axis accelerations on rc- 


entrv'. Tlie animal’s face will be photo- 
graphed every three seconds to detect 
eye motion. 

In addition to tclemctA'. recording 
equipment will be carried to store data 
during the re-entry phase when 
telemetry transmission is impossible 
through the ionization slicatli. 

Instrumentation task for animal ex- 
periments may be eased considerably as 
a result of work with surgicallv im- 
planted sensors and transmitters which 
liave proven tlic feasibility of telemeter- 
ing data through intact animal skin. 
This work, done on two rhesus monkevs 
named Charlie Brown and I.ucv. was’a 
joint project which w-as conducted by 
North American Aviation, Spacclabs, 
Inc-, and AVyle Laboratories and was 
sponsored bv US.AF Ballistic Missile 
Division. 

Ben L. Ettelson of Spacclabs said a 
rocket flight test is scheduled for ne.xt 
year as a further step in the program. 
Current results from experiments made 
on a centrifuge and in severe environ- 
ments have proved the basic concept. 
But techniques of surgical attachment 
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Instrumental in your future. . .Beckman medical and clinical instruments— moving the science 
of medicine steps ahead* In research, Beckman centrifugal instruments, first to isolate the poliovirus, 
are vital to the continuing quest for cures. Beckman electrophoresis instruments explore the nature of 
proteins, amino acids, nucleic acids— and their relationships to disease, nutrition and the life process 
itself. In the hospital, Beckman gas analyzers monitor a patient's breathing during major surgery and 
guard the oxygen supply in an infant's incubator. The Beckman ultramicro analytical system— a whole 
new concept in clinical chemistry— performs routine blood analyses using samples smaller than a single 
drop • Like all Beckman components, instruments and systems, each reflects Beckman's total experi- 
ence in the critical areasof electronic instrumentation. Whether the application be medicine, manufac- 
turing or military, the Beckman standard of unquestioned accuracy and reliability remains the same. 
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AND CONTROLj DIVISIONS: 9ERKELEY- HELIPOT- SCIENTIFIC i, PROCESS INSTRUMENTS - SPECIAL PROJECTS • SPINCO • SYSTEMS] BECKMAN 
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New Hydrazine Method 

Washington— Aeto|ct-Gencral Nnclc- 
nnics icpnrh that It has succeeded in 
pioducing "measurable quantities" u( 
hydia/lne by fission frafment inadiation 

Indications arc that the «sslon-chein- 
ical iciiclor. developed iindci a USAF 
Air NfolcricI Command eontract. will be 
able In produce hydca/inc at an amor- 
tized cost of approximately 25 cents per 
pound. ;(ccotding to the company. It is 

rulicantli lower cost predicted for hvdr!- 
zine .nil have on the nuiterial’s nsc in 
rocket pio|>ellants. 


and the reduction of sdf-gcner.ited noise 
in the tr.insmittcr ate problems th.it 
need more wotI;, I'.ttelson said. 

First phase of the joint program was 
the development, implanting and use of 
a pulse rate modulated transmitter with 
Rh' oscillator, driven by the input from 
an amplifier connected to sutures acting 
as electrodes for taking the clectrocardio- 
gram. The complete pacluige, about the 
size of a hi-fi or stereo pick-up head, was 
surgically implanted in the peritoneal 
cavities of the monkevs. 

Output of the transmitter was re- 
ceived by an antenna molded into the 
restraint couch holding the animal, and 
the signal was retransmitted. 

Second phase of the work, now under 
contract, is to develop and flight-tcsl a 
three-channel FM 'FM telemetry sys- 
tem to measure and transmit the electro- 
cardiogram. phonocardiofram and respi- 
ration of the animal. End point of this 
phase is the scheduled rocket flight. 

Surgic-al implantation, combined with 
developments in microminiaturization, 
mav produce a revolution in clinical 
medicine as one by-product of bio-astro- 
nautical expcrimenlation. “Mini sen- 
sors" combining sensor, amplifier and 
FM transmitter in a package about the 
size of a nickel have been developed at 
Douglas Aircraft Co. These units, first 
aimed at measuring physiological impair- 
ment of tissues anod psychological as- 
pects of f.itiguc. could be combined 
with da t-a-proccssing techniques and dis- 
play devices to open new avenues in 
medical and psychological teseatch. 

One example is a cardiac diagnostic 
machine dfieloped in feasibility form at 
Douglas and described to the meeting 
by Dr. Harry L. Wolbers. This machine 
uses detection and classification tech- 
niques of sonar returns to analyze sound 
patterns of heart disorders. Output of a 
phonocardiac pickup on a human is fed 
into the machine, and an indicator 
light shews the nature of one of several 
heart disorders, normally undetectable 
by conventional sound recording tech- 
niques alone. 


Mini sensots can free a human sub- 
ject from tlic wiring of conventional 
diagnostic machincrv so that an electro- 
ciicephalogtam could be made at the 
limits of human performance instead 
of with tlie subject at rest. 

But even farther down tlic scale of 
miniaturization was a sensor-trans- 
mitter unit described by Alfred M. 
M.iyo, N.AS.A assistant director for 
bio-cnginecring. Mayo said a sample 
unit, about the size of an uncooked 
flake of oatmeal, had been functioning 
since 19s7 in proof of tlic higli 
reliability of the components. 

Rcliabiliti- of .such units, which in- 
creases as the size deaeascs and tlic 
design gets farther away from conven- 
tional wired components, was emphas- 
ized as the real gain in miniaturization. 

Mayo said the use of advanced elec- 
tronic equipment as tools for the medi- 
cal profession h.is received terrific 
impetus. Computers have been used to 
study respiratory gas exchange, the 
mccfianisms of muscular contraction, 
analyses of coronary heart di.sease and 
the storing and interpretation of per- 
sonality tests. 

•A need for miniaturized computers of 
tliis type, growing in part out of ad- 
vanced studies aimed at improving dis- 
play techniques for pilots, has produced 
the RV-2-1 computer now under devel- 
opment. This unit uses thin films of 
magnetic material, microcircuit ampli- 
fiers and solid-state power supplies. It 
could handle up to SO million bits of 
information per second, and fit into a 
volume of d cu. ft., Mayo said- 

New Plasma Technique 
Uses Pulsing RF Field 

Washington— New technique for ac- 
celerating a neutral plasma for space 
vehicle propulsion by using a pul.vating 
radio-frequency (RF) field, wLich ap- 
pears to offer attractive advantages over 
piescnt techniques, was reported here 
during the American Rocket Society 
meeting. 

The technique, called plasma accel- 
eration by quasi-static RF electric field 
gradient, eliminates the problem of 
space charge neutralization that exists 
in ion engines and eliminates the lieavy 
equipment requited to produce mag- 
netic accelerating fields now used in 
plasma engines. 

Tlic new approach, which has been 
experimentally verified, was reported by 
three Radio Corp. of America scien- 
tists: T- T. Reboul, G. A. Swartz and 
G. D. Gordon. The technique is an 
outgrowth of the use of RF fields to 
confine plasmas for various fusion power 
studies. 

When a radio frequency voltage is 
applied to a cvlindrical electrode, pro- 
ducing an electric field that varies sinu- 


Boresight Acturaty 

\ \ 

Tested AatomatUally 








lighlinB 


The effectiveness of the finest radar 
tracking system can be destroyed by 
the variations in refraction of the 
radar beam as it passes through the 

C ' tic radome. Ttie CTI Autoniatic 
ome Boresight-Error Measuring 
System assures fast, accurate meas- 
urement of Che radar beam deflection 
as a continuous function of the an- 
tenna position- Three recorders plot 
the magnitudes of the horizontal 
and vertical error components, plus 
the total vector sum of the beam de- 
flection angle, directly in miJlirad- 
ians. Rate of change of beam deflec- 
tion angle, essential to fire control 
and missile applications, is readily 
available from the recordings. Per- 
cent transmission thioueh the ra- 
dome is measured and recorded 
directly. Antenna patterns are plotted 
with, or without, radomes. This high 
accuracy continuous automatic testing 
detects discontinuities overlooked by 
manual methods. The complete o{^ 
eration is cootrolled from the master 
console- The Model 150C, pictured 
here, is available for frequencies 
from S through K, bands and infra- 
trf. With five years of world-wide 
proof of performance, the CTI 
Automatic Boresight-Error Measur- 
ing System is another example of 
CTI's advanced leadership in meet- 
ing the needs of modern electronics 
tedinology. 



Foremoat in Automatic Testing 
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Why the aircraft industry uses more Cutler-Hammer switches and power relays than any other brand 


When human lives and huge investments of money are 
at stake, infallible operation of all component parts is 
essential. There is no place for a switch or power relay 
which doesn’t perform with complete reliability. 

It’s no wonder, then, that more Cutler-Hammer 
switches and power relays are used in the aircraft 
and missile industry than any other. Cutler-Hammer 
has been the symbol of quality and reliability in the 
aircraft industry for more than 35 years. 


We not only meet standards, we’ve set them! 

Every switch and power relay is carefully 
checked at our factories. A continuous program of 
life and reliability testing of production units assures 
maintenance of quality at the highest level. We have 
a complete line from which to choose. If we don’t 
have the one you need in our huge assortment, we’U 
be glad to develop it. To learn what’s already avail- 
able, send for PUB. EE-140B-W286. 


What’s new at Culter-Hammer? Consistently 
first in supplying the aircraft industry with superior 
electrical control products, we have been introducing 
newer, even better products. We’ve added new engi- 


neering talent and increased plant capacity to help 
meet the tremendous demand of the SKties. Like to 
hear more? Contact the Cutler-Hammer sales office 
nearest you. 


WHAT'S NEW? ASK... 

CUTLER-HAMMER 
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PRIMERS 


SPECIAL PURPOSE PUMPS 
FOR SPECIAL PROBLEMS 


«^Ii^ oyer thirty years experience in 

pumps, we have solved numerous 
pumping problems where the design 

considered almost impossible, either 
because of the material to be pumped, 
or because of the precise manufacture 
necessary to obtain satisfactory per- 



systems. 


^ Important advantages are offered by 
the (ierotor pump for servo control 
appIlcaUons. It is a positive displace- 
ment pump and provides a smooth 
power flow from one end of the pump- 
ing cycle to the other. Unlike other 
types of pumps which lend to quit work 
at the low end of the speed range, 
Gerotora stay right on the job and 
provide positive power to the eifremefy 

» For electronic equipment operating 
at high altitudes, air cooling of high in- 
put components becomes troublesome 
because lower air density limits cooling 
fan effleiency. Liquid cooling systems 
are therefore frequently preferred for 
this type of service. Our extensive ex- 


perience over the years in the produc- 
tion of high performance aircraft 
engine pumps has been of great value 
In developing electronic coolant elreu- 



► Technical data is available and your 
inquiry is invited, Write.- 


W. H. NICHOLS CO. 
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Aerojet Envisions Large Solid Boosters 

Large single-engine, solid propellant booster, with 7 milliua 1b. tukcofl weight, (above! 
would be 160 it. long and 24 ft. In diametci, according to this (wssiblc conhguration 
developed bv Aerojet-General Corp. (AW Dec. 12. p. 27), Aerojet is one nf three iinns con- 
ducting large solid booster feasibility studies under contract to National Aeronautics and 
Space Administration (AW Sept. lO. p, 28)- Multiple nozzle anangement at exits is 
steering jet svsteni. -Another, a large clustcted solid motor in a possible -Vcrojet eonOguration 
would be idO ft. long and each chamber w-ould be 10 ft. in diameter. Booster also wuuld 
have gross takeoff weight of 7 million Ib. 


soidallv in time sshilc remaining fixed 
in space, the neutral plasma will be ac- 
celerated toward the low-field region if 
the applied RK frequency is greater 
than the plasma's critical frequency. It 
will be accelerated toward the liigh- 
field region if the RF frequency is less 
than the critical frequency. 

In RCA experiments, a thin mercurv 
plasma was accelerated from ?00,000 
to 2.5 million cm. /see, as the maximum 
electric field was increased from zero to 
170 volts/cm., using an RF frequency 
of 140 me. Both plasma acceleration 
and deceleration has been obtained in 
RCA experiments at 140 me. Tests also 
were conducted at ?50 me. 

A studs of eight possible propellants 
for electrothermal jet engines {in which 
propellant is electricallv heated prior to 
expansion in the nozzle! indicates that 
hydrogen and helium are best for spe- 
cific impulses of about 1,000 sec., while 
lithium becomes more efficient at spe- 
cific impulses greater than 1,600 sec., 
J. R. fack of Lewis Research Center 

-^n analytic study by N.AS.A of a 
space engine using an electricallv pow- 
ered, rcsistancc-beated Prous propellant 
luratcr indicates an efficiency of about 
76% at specific impulses near 1.000 
sec. if regenerative cooling is emploved. 

Jack said that an increase in operat- 
ing pressure level improves frozen flow 
pcrformance of all propellants consid- 
ered. but this increase in efficiency is 
accompanied by an increase in heat 
transfer, so a decrease in propellant 
heater efficiency may occur which par- 
tially nullifies the gain. 


Power Produced With 
Dual Metal Sandwich 

W'ashiiigton-Produclion of electri- 
cal power by uniform heating of a 
metallic and vitreous enamel sandwich 
was demonstrated for the first time by 
an engineering team from the Westing- 
house Electric Corp. at the 1 5th annual 
meeting of the American Rocket So- 
ciety here. 

The simple, rugged device could he 
developed to produce as high as one- 
fifth of a kilowatt-hour per pound ol 
weight, according to B. 0. Austin, of 
Westinghouse, who reported on the de- 

Tiie unit is made of an iron plate, 
to which is bonded a layer of vitreous 
enamel. A third layer of siU'Cr metal 
is added on top of the enamel. With 
uniform heating applied to the sheet 
—in the demonstrations a commercial 
kitchen toaster was used— production of 
electrical power begins at about 250F, 

Westinghouse predicts long shelf 
life for the unit and believes that 
manufacturing costs will be low. Com- 
pany scientists feel there is no size 
limitation, and therefore no upper 
limit on the amount of producible 

Possible applications include power 
production from the heat of rocket 
exhausts, or from acrodvnamic heating 
during re-entry. The company is con- 
tinuing basic and .applied re.search in 
the field and expects to be able to make 
a complete technical report in about 
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Range Radar May Locate Satellite Orbits 


By George Alexander 

Boston— Use of radar which measures 
(inlv range for exact determination of 
siitellitc orbits— with a distinct space- 
bornc application to an adianced Saint 
(Satellite Interceptor) program-was 
described here bv 1st Lt Robert M. 
Baker, US.AF, project officer in tbc 
Air Force Ballistic Missile Division's 
Space Svstems Directorate. 

In a report to the recent Air Re- 
search and Development Command’s 
scsenth annual science and engineering 
symposium, Baker said that range-radar 
techniques could be applied to "an 
iidianced interceptor satellite" (pre- 
sumably an adiaiiced Saint), as well as 
the national space suncillancc system, 
and tracking of lunar or decp-spacc 
probes with maximum accuracy, ccon- 
omv and .simplicitv of operation. 

Either pure range data, derived from 
a standard pulsed radar, or range-rate 
data, derived from a dnppler radar, 
Baker said, would give the two key 
factors in all satellite orbits: 

• Angular inomentuin, which is the 
product of the satcllite>'s velocity, 
tangential to its orbit in the plane of 
its orbit, and its dist.mce from the 
center of the earth. Thus, the angular 
momentum of a satellite at its perigee 
of 400 mi. with a velocitv of approxi- 
mately 24,000 fps. is the same at its 
apogee of 600 mi. with a velocitv of 
16,000 fps- 

a “W" vector, which is essentially the 
angle nf inclination. This vector may 
be pictured as the altitude of an eccen- 
tric, elliptical cone with the circumfer- 
ence of the cone’s base representing the 
orbital plot of the satellite. Distances 
from the apex of the cone to points on 
the base will vary, but the altitude will 
remain constant. Ihis vector is petpen- 
diculai to tlic orbital plane of the satel- 
lite, as is a true north vector to the 
equatorial plane, and the .ingle formed 
between the two vectors is identical to 
angle forced between the bvo planes, 

.All advanced interceptor satellite, or 
Saint, equipped with a small omiii- 
tlireetional range r.idar. .1 lightweight 
digital computer and a memory unit, 
could ra.silv tictcrniinc these two factors 
in any satellite’s mbit and could 
tlnis petfnnn its own tracking operation 
in space. W’itli sucli a .system, iono- 
spheric refioction would present no 
problem at orbiting altitudes and fre- 
quencies could be selectcel that would 
elfcctivcly preclude jamming from 
enemy ground .stations. 

I'he Saint program now under de- 
velopment by USAF calls for ground- 
baseid angular tracking of unknown 
atellites. with the information trans- 


mitted to the Saint vehicle overhead. 

With range radar, however, an ad- 
vanced Saint might operate like this: 
Detection of another satellite reveals 
a range separation of 150 mi. At one- 
second intervals, range approximately 
decre-ases to 140 mi.. IM mi., 122 mi., 
I12.J6 mi.. 102.95 mi.. 93.54 mi„ etc. 
Knowing its own altitude and speed 
to be 400 mi. and 24,500 fps., the 
advanced Saint’s computer would 
rapidly figure that a vehicle giving 
Hiese readings would necessarily be 
traveling at a velocitv of 25.120 fps. 
in an orbit 200 mi. high and moving 
in an opposite direction. 

Since a number of range readings 
will describe the unique citcumfetcnti: 
of this imaginarv cone, the computer 
would also determine the unknown 
satellite’s "W”' vector, or angle of in- 
clination. providing the advanced Saint 
with all necessary infonnation on the 
other's orbit. 

'Ilie inemotv unit would then search 
its catalog of hnovvm orbits for a satel- 
lite operating at that altitude and 
velocity and at that time and relative 
position over the earth. If the observed 
parameters checked with those of a 
Discoverer, Courier, Sputnik or Tiros, 
tlicn the Saint would merely record 
the intercept and pass on. If, how- 
ever. the observed orbital character- 
istics did match those of the orbits 
filed in the memory unit, the advanced 
Saint would immediately report an un- 
known. unidentified satellite in orbit 
and begin intercept and inspection 
procedures. 

Because this advanced Saint would 
einptov an omnidirectional antenna, 
attitude stabilization and angular 
reference svstems could be eliminated. 
With only two orbital characteristics 
to compute, the computer could be a 
relatively uiiconiplex lightweight digital 
unit as arc presently under devdop- 
ment. Net result, as Baker sees it, 
would be a Saint vehicle that is con- 
siderably lighter, cheaper and— being 
less complex— more reliable than the 
presently-planned Saint payload. The 
one disadvantage inherent in snch an 
.ulvanced Saint. Baker said, would be 
the large power supply requited to run 
the svstems; SNA? (Systems for Nu- 
clear -Auxiliaty Power), however, might 

Range radar. Baker said, could also 
grcatlv simplify the task of the national 
space survcillanw tracking net. As more 
and more satellites are placed in orbit 
within the next few years, the problem 
of tracking all vehicles, and identifying 
new ones, with slcvvablc angnlar-track- 
ing radars will lx: tremendously difficult 
and complex, if not almost impossiblc- 


Although angular-track radars can 
plot orbits within a degree of accuracy, 
their limited "look" angle, their physi- 
cal characteristics of sfevving and the 
tight coordination requited between 
other angular trackers in the net do 
not hold as much promise as range 
and/or range-rate radars. Baker feds 
that a system of about six bigh-ac- 
curacy' doppicr or pulsed radars could 
easily handle the universe of satellites 
and still bo able to spot new or un- 
identified vehicles in cither high or low 
orbits, lunar shots or deep ptubes. 

Further, altboiigb Discoverer, Tiros, 
Echo, etc., could satisfactorily perform 
their tasks within fairly wide orbital 
tolerances, sonic future ptogtaiiis— Saint 

orbital compulations in order to carry 
out. their missions. 

Lunar, interplanetary and dccp-space 
probes could also use the accuracies of 
range-radar tracking. Baker thinks. As 
a decp-spacc vehicle reades fartlier 
from earth, its angle relative to its 
launch plane varies onlv slightly when 
compared with the great increases in 
distance with time. Range radar could 
more accurately measure large incre- 
ments in distance than angular tracking 
radars could distinguish slight variations 
ill angles. 



Exot'ic Fuel Test's 

Externally cooled tiibc wall thrust elianibei 

etgy. hydiauiie-fluotinc tuel coinbinutiims to 
propel vip|>CT stage rackets is shown above. 
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NOW, TIROS II 

New Television and Infra-Red 
Observational Satellite 


TIROS il-Improved experimental weather ob- 
server-fellows TIROS I to provide man with 
new and more comprehensive views of earth’s 
ever changing weather patterns from its vantage 
point some 400 miles in space. The new, more 
dehnitive pictures and data it gathers and re- 
turns to earth arc providing a ground work for 
new giant strides in meteorology and long range 
weather forecasts. 

Tiros II satellite, like Tiros I. was designed, 
developed and built by RCA's Astro-Electronics 
Division for the National Aeronautics and Space 
Administration. It includes all of the equipment 
of TIROS 1-TV cameras, tape recorders. TV 
transmitters, command receivers, liming mech- 
anisms, beacons and telemetry equipment— plus 
many new and improved devices. Chief among 


Many of these outstanding improvements were 
designed, developed, tested and incorporated in 
TIROS II within the short period of time since 
TIROS I was launched. It is an example of the 
kind of dynamic capability that is available to 
you at RCA's Space Center by simply contact- 
ing the Marketing Manager, RCA Astro-Elec- 
tronics Division. Princeton, N. J, 

If you arc interested in participating in this 
challenging team cITort. contact the Employment 
Manager, Astro-Electronics Division. Defense 
Electronic Products, Princeton, New Jersey. 


|The Most Trusted Name 
Electronics 

I CORPORATIO.S OF AHEIltl 


Hollow Fibers Cut Space Vehicle Weight 


By Michael YafFcc 
Washington— Substitution of hollow 
glass &bers for the conventional glass 
fibers used in reinforced plasties prom- 
ises significant ueight reduction in 
structural elements of aerospace ve- 
in a structure under compression, 
composite materials made with these 
new hollow fibers, which are now avail- 
able in semi-production quantities, in 
effect provide a four-fold increase in 
strength at no increase in density 
These new low densih' materials are 
also expected to have a significantly 
lower dielectric constant and electrical 
loss factor, giving them an important 
advantage in radome strocturcs, accord- 
ing to In ing ]. Gruntfest .and Norris F. 
Dow, consulting engineers at General 
Electric's Missile and Space Vehicle 
Department. 

Work on the hollow fiber materials 
was carried out by General Electric 
under a contract from the Air Force 
Ballistic Missile Division. It was one 
of several new detelopments in mate- 
rials and structures discussed at the 
recent annual meeting of the American 
Rocket Society. 

Another report concerned a family of 
tungsten-base composites developed by 
Avco Corp.’s Research and Advanced 
Development Division for the use in 
rocket nozzles. These materials, trade- 
marked Aveomet. are capable of oper- 
ating in exhaust gas temperatures above 
6.1 70F, almost 600 deg. above the 
service limit of putc tungsten, according 
to Avco’s S. R. Maloofi 
Suhscale rocket nozzles made from 
Avcomct-1, the best of the tungsten- 
ba.se composites developed to date, have 
been successfully fired for 60 sec. on 
solid propellant rocket motors using 
aluminized propellant at 1,000 psia., 
Maloof said. 

Full scale nozzle inserts and blast 
tubes for the Minuteman second stage 
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made of Aveomet will be evaluated 
shortly by Space Technology Labora- 
tories. In addition to its greater tem- 
perature resistance, Maloof said, the 
tungsten composite is stronger and 
more ductile than pure tungsten, and 
therefore breakage during machining 
and assembly is significantly reduced. 
Also, the composite material can be 
fabricated with standard carbide cut- 
ting tools and techniques without the 
need for grinding. 

Along the same lines, the Aircraft 
Division of Hughes Tool Co. has de- 
veloped a refractory composite material 
for solid propellant rocket nozzles. 
Nozzles made from this material have 
been successfully fired on motors using 
an aluminized polyurethane-base solid 

K ellant that is believed to be similar 
le propellant developed by Aerojet- 
General for the Polaris- 
The nozzle, desaibed by A, V. Levy 
and H, teegett of Hughes and S. R. 
Locke of .Aerojet, consists of a thin 
tungsten sheet metal liner that is 
fomied to the desired contour and then 
bonded to a graphite backup structure. 
After bonding, molybdenum wire is 
wrapped around the graphite and an 
insulating laver made from phenolic 
plastic reinforced with ccr.imic fibers is 
mtcgrallv molded around the composite 
and cured. Finallv, the structure is 
placed in a steel outer shell to complete 
the assembly of the nozzle. 

To meet the requirements for a suc- 
cessful composite, the authors said each 
material should overcome the shortcom- 
ings of another and should be present 
in a sufficiently large homogeneous 
mass to maintain its own attractive 
properties. In the case of the Hughes 
rocket noz.zle, the tungsten liner servp 
as the erosion barrier while the graphite 
heat-sink backup provides light weight. 
The molvhdemim wire wrapping is 
used to keep the graphite in compres- 
sion during firing, and the reinforced 
plastic insulation laver serves to protect 
the steel shell which carries tlic hoop 

NaKonal Research Corp., another 
company working on the development 
of high tempewture materials for ad- 
vanced solid propellant rocket motor 
nozzles, is approaching the problem 
through allovs rather than composite 
materials. This group is particularly in- 
terested in high tantalum, low tungsten 
allovs which ate said to be significantly 
more ductile and easier to fabricate 
than straight tungsten. NRC is cur- 
rcntlv earning out development work 
on a W^ tantalum— 10% tungsten al- 
lov imdci Navy contract. 

Currently. Aerojet is believed to be 
using pure tungsten inserts on graphite 


backup blocks for the nozzles in its 
Polaris motors. But with the Navy look- 
ing to an advanced 2.500-mi. Polaris 
and beyond, there has been growing in- 
terest in developing lighter-weight 
rocket nozzles capable of withstanding 
significantly higher combustion tem- 
peratures for prolonged burning times. 

Some rocket engineers don't feel 
that the nozzle requirements of these 
advanced solid propellant motors can 
ever be satisfied through materials de- 
velopment alone. Aviation Week has 
learned that these engineers are advocat- 
ing a transpiration cooling system for 
nozzles employing double wall construc- 
tion and a light weight and low melting 
point metal such as sodium or lithium. 

The low melting point metal, which 
would be carried between the walls of 
the nozzle, would boil off through 
porous walls, absorbing enough heat in 
the process to keep nozzle temperature 
well within the operating limit of the 
wall materials. Other engineers believe 
that a cooling system such as this 
would ent.iil too great a weight penalty. 

In their paper on composite ceramic- 
metal systems. Levy, Leggett and Locke 
discussed several advances made in 
ceramics reinforced with refractory 
metal fibers. One of these was the 
marked improvement obtained in the 
thermal cycling and shock behavior of 
thoria bv incorporating 20% by weight 
of molybdenum fibers. .002-in. in diam- 
eter and .125-in. long. Somewhat along 
the same lines, thev talked about a 
molybdenum fiber felting impregnated 
with a magnesia slurry that measured 


ARS Elects Officers 

Washington-Harold W. Ritchey, vice 
president and technical diicclor of rocket 
nperatiom for Thiokol Chemical Corp,. 
was elected president of the American 
Rocket Society, succeeding Howard S. 
Seifert. 

■William H. Pickering, director of the 
let Propnision Laboratorv. was elected 
vice president. ARS Fellow Member- 
ships w'cre granted to George D. Col- 
chagofi. Thomas F. Dixon, A. I. Eggeis. 
Ir.. Bernard H. Goetherf. WiOis Ilaw- 
kins, W. D- Rannie and MorKmer Ro- 
scnbaiiin, 

Tlieodore Von Karman received this 
vest's Robert II. Goddard Memorial 
Award, the Society's top honor. ARS 
Propulsion Award for 1960 went to 
Ernest Stuhlinger; the lames H. Wvld 
Memorial Award to Robert L, John.son; 
and the G. Edward Pendray Award to 
Luigi Cincco. Scott Crossfield received 
the ARS Astronautics Award. 
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Astropower, Inc. has been formed as a subsidiary of 
Douglas Aircraft Company with Mr. Y. C. Lee, internation- 
ally noted propulsion expert, as president. 

In offering its services for research and development of 
advanced space propulsion systems to system contractors 
and government agencies, Astropower will operate as an 
Independent company. The proprietary interests of major 
systems and sub-systems contractors will be respected and 
protected by both Douglas and Astropower. 

A balanced engineering and research program is now 
being formulated to advance the state of the art in— 


• Ultra-high energy propulsion systems in the nuclear, 
chemical and electrical fields 

• Solid state devices and energy conversion equipment 
Mr. Lee is now staffing key positions in Astropower, Inc. 

and will welcome inquiries from qualified engineers and 
scientists having advanced degrees In the areas of nuclear 
physics, plasma physics, solid state physics, thermody- 
namics and high temperature materials. 

Astropower’s permanent scientific and engineering 
center will be located in one of Southern Cali- 
fornia's ideally situated research communities, 


ASTROPOWER, INC. i 

Temporary headquarters: 3801 Lakewood Boulevard, Long Beach, Callfornie 


out to better tliaii 97% of theorctic-jl 
dcnsit)'. 

Tills molybdenum fiber-magnesia 
composite {70% by weight molyb- 
denum) was exposed to flame tempera- 
tures of 4,5001'’ and tlicn water 
qiienclied for five cycles with no ap- 
parent damage, therein showing a 
marked improvement met standard 
magnesia in thermal shock resistance. 

The authors also discussed experi- 
mental composite structures made from 
several different carbides reinforced with 
tungsten fibers. Tested in a rocket 
motor firing, a norsde made from liot 
pressed tungstcn-rcinforccd titanium 
carbide showed excellent thermal shock 
resistance .ind no apparent erosion, ac- 
cording to the authors. 

At the same time, it was found that 
silicon carbide, boron carbide and tan- 
talum carbide react svith tungsten to 
produce brittle networks of tungsten 
silicidcs, etc., thereby eliininating these 
carbides as base materials for tungsten- 
reinforced nozzles. 

Another promising deselopment re- 
ported was Armour Rese.irch Founda- 
tion's technique for fabricating a rocket 
nozzle insert from a cenimie reinforced 
with tungsten fibers. Essentially a felt- 
ing technique, it involves first shaping 
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the fibers, .005-in. in diameter, into the 
insert configuration. The shaped fiber 
skeleton is then placed in a porous 
mold, and an acqueous Ixisc slip of tlic 
ceramic material is \acuum filtered 
tliroiigh the skeleton. .-Yffer drying, the 
composite is tlien Iiot-prcssed and sin- 
tered in a carbon mold at 4,000 psi- 


An e-xtension of the work in fiber- 
reinforced ceramics is the work under 
way in sheet or wire-reinforced ceramics 
in whicli tlic ceramic is troweled on 
the metal instead of being impreg- 
nated in the felted fiber by ine-ans of a 
liquid slurry. As a result of this work, 

terns have been produced for use as 
insulating coatings and structural ele- 
ments tlrat appear extremely promising 
for cvclic scrs'ice at temperatures up to 
4.500F. 

One particular material mentioned 
by tlic authors consists of a stainless 
steel corrugated strip used to reinforce 
aluminum phosphate bonded alumina. 
This iiiatctial, they said, has been used 
successfully as a coating in ramjet com- 
bustion chambers 8 ft. long and up to 
several feet in diameter. With molyb- 
denum tt'irc mesh preeoated with a 

S ck cementation coating substituted 
• the corrugated steel strip, the mate- 
rial also has been used in structural 
applications such as wing leading edges 
which hare successfully withstood sev- 
eral 20-min. cycles of exposure to tem- 
peratures of 3,500F. Use of these 
materials can be extended to higher 
temperatures by going to ceramics such 
as zireonia, according to the authors. 



Rockefdyne F-1 Rockel- Engines in Clustered Configuration 

F-l rocket engine, (auviding 1.5 luilliou lb. thrust, is under dc«!opm«it by Racketdynic Division of North Aiucricao Aviation. Inc. The 
engine, expected to be ready on schedule early in 1963, may be clustered to provide launching thmsts from nine to 12 million lb. 
Engine will make possible a kumchiiig vehicle able to send 200 tons into low orbit and placing 45-toii spocc stations in orbit about Mars. 
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ORDERS VIGILANT FOR TRIALS 



ONE-MAN ANTI-TANK MISSILE 

The only velocity guided Infantry anti~tank missile 

nstant readiness ■ Higher accuracy than any 
comparable weapon ■ Lethal to the heaviest 
known armour ■ Smooth, direct and stable 
control ■ Only 5 hours simulator training plus 3 
or 4 live rounds ■ Complete concealment in attack 


BRITISH AIRCRAFT CORPORATION 




RADIATION 

TO TRANSMIT AND RECEIVE TIROS’ WEATHER DATA 


Now that the performance record is complete, it can he 
reported factually. All cloud cover pictures were tele- 
metered to earth by two Radiation Model 3115 FM Tele- 
metry Transmitters- Over 90% of the pictures from 
NASA’s Tiros I were received on Radiation antennas. Both 
the transmitters and the antennas have proved their reli- 
ability in several major missile programs. 

The two automatic tracking antennas which recovered 
the weather pictures are located at Ft. Monmouth, N. J., 
and Kaena Point. Hawaii. Radiation designed and built 
the Kaena Point antenna, converted the one at Ft. Mon- 
mouth to automatic tracking. During the 1600 orbits com- 
pleted by Tiros in 3% months, push-button antenna opera- 
tion gave automatic satellite acquisition and tracking. 

7A 


Transmitters and antennas . . . electronic data acquisition 
and processing systems . . . radar . . . instrumentation . . . 
all these are areas in which Radiation’s capabilities have 
materially aided the defense program, industry and the 
advancement of electronic technology. For a closer look at 
the things we do . . . and can do . . . write for our “Capa- 
bilities Report”. Radiation Incorporated, Dept. AW- 12. 
Melbourne, norida. 
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TWO television test pattem pichtrcs show wideband capabilities and quality of ultiariolct communications sjstem. Picture at left was 
made fiom TV luonitor fed diiectly by TV camera, while photo at right was transmitted over ultraviolet tJMm before being displayed. 


Ultraviolet Tested for Communications 


By Pliilip J. Klass 

Baltirnote— Basic tecliniqiics for a 
space communication systc’iii that op- 
erates in the uitrasiolct spectrum, gis- 
ing it manv important advantages o\cr 
radio frequencies for space \cliiclcs. 
Iiase been dereloped here b\- West- 
inghousc F.Icctric’s .\ir .\mi Disision. 

W'cslinglioiisc tests and calcuiations 
indicate that an ultraviolet communi- 
cations svstem can pror ide narrow-band 
communications n\er di.stancc.s of 20 
million mi. with a radiated power of 
onlv one watt and a power consumption 
of onlv a fcr\- watts. Using radio fre- 
quencies, the radiated poncr would 
have to be 100 times higher, or more. 

Uitrasiolct conmniiiication.s also ap- 
pear attractive as a means of traiisfcr- 
ring messages directly behreen coni- 
immicatinns satellites in ssntlitoiious 
orbit, sucli as the Army's Project Ad- 
sent. without using an earth-based .sta- 

Limited Use 

Bee.uisc the eartli’s ozone laver and 
.iliiiospliere absorb and attenuate ultra- 
\iok-t (UV) radiation heavily, it appe-ars 
likely that this portion of the spectrum 
will be limited to use in spice. How- 
eser, a combination of radio and ultra- 
vioiet could be employed for connnuni- 
cation witli far-ranging space seliicics. 
using an earth satellite which would 
convert radio signals from an carth- 
Isased station into ultraviolet for relay- 
ing to the space vehicle, and vice versa. 

lleart of tlie proposed ultraviolet 
communication system which Westing- 
house calls Ultracom, is a relatively sim- 
ple technique which has been developed 
tor generating a very small and cx- 


Itemclv intense spot-source of narrow- 
band ultraviolet (UV) radiation which 
can be amplitudo-madulatcd easily. 

Basically, tlii.s UV |eiicrator consists 
of a conventional cathode ray tube 
whose face is erxited with a P16 phos- 
phor that produces ultraviolet radiiition 
when excited by an electron beam. Us- 
ing a standard sZP16 tube. .\ir ,\nn 



s group. Pan is confident 

r can he inacased to 20 
it size (and 


^s'^vithouri 



These ate ci 
comparative scairity from man-made 
and certain types of natural interfer- 
ence. .An ultraviolet communications 
receiver aboard a space vehicle would 
he swamped if aimed directly at the 
sim. as would an optical or infrared 
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commiiniciitioiis systtm. But tlie nar- 
row bcamwidlh and absence of side- 
bands will enable the receiver to "look” 
in the sicinity of the sun without being 
overpowered by solar radiation. 

Because the ultrasiolct region covers 
a biind of more than 1,000 mc„ it offers 
c.vtrcinely wideband capabilities, irp to 
about 10 me., limited onlv bv the 
ii'-ailablc transmitter power. In a’ dem- 
onstration for ,\\'tATioN Week, using 
an experimental setup with a radiated 
power of about one watt. Air Arm 
seientists transmitted both telcrision 
and >oiec simultaneoush o\'cr a dis- 
tance of about 10 ft. using an ultra- 
\iolct beam. Beam was amplitude- 
modulated bs \-arying the intensih- of 
the electron beam. 

Another \irtuc of ultraviolet com- 
munications for space, where reliability 
is so important, is the comparative sim- 
plicity of the reqinrtd equipment. 
Ultraviolet Generator 

To engineers accustomed to the long- 
persistence type phosphors used in 
Ciitliode ray hibes for radar applications, 
tlie enneept of transmitting widebiind 
infonnation by varying cathode ray 
tube spot brightness might seem ques- 
tionalsic at first glance, ffowever. the 
briglitness level of coninicrcially avail- 
able PJ6 phosplior drops to one tentli 
of its peak value within 0.2 ntiaosec- 
onds after c.xcitation is removed. Other 
available phosphors have even shorter 
persistence times. 

Tlic principal problem in using a 
catlrodc ray tube as an ultraviolet gen- 
erator is to devise techniques whicli 
will permit sizable levels of ultraviolet 
energy to be generated in a tinv spot 
without ovcrlreating and dcstroving flic 
phosphor. 

Tlie P16 phosphor used in Wesfiiig- 
lioiise experiments has a conversion effi- 
cienev ot about 10%, according to Ion 
W. Oginnd. one of Dr. Pan's associates 
in tlic applied physics group. Tliis 
means that 10 watts of electron beam 
energy impinging on a small spot of 
phosphor on the CRT face are required 
to produce one watt of ultraviolet radia- 
tion. By using more efficient phosphor 
matcrhils. Ogland says it should he pos- 
sible to increase conversion efficicnev 
to around -10%. lliis would incrc-asc 
ultraviolet power density by a factor of 

But further increases in ultraviolet 
radiation level require liigher electron 
beam energies, and this will overheat 
the phosphor, causing bum-oiit of that 
spot on the CRT face. 

One way to inaease electron beam 
energy level without damage to the 
phophot. and without increasing size 
ot the UV radiation source, is to phy s- 
ically rotate the CRT about its long- 
itudinal axis, while maintaining flic 


cleclton beam deflection yoke fixed. 
This Is an adaptation of a technique 
used in X-ray tubes. 

'Hiis arrangement keeps tlic electron 
beam and the radiated ultraviolet fixed 
in space while the pliosphor-coated 
CRT f.icc is continuouslv rotating and 
bringing cool phophor' areas under 
beam c.xcihition and spinning hot areas 
away for a cooling-off period. 

Cine of several other possible tech- 
niques for accomplishing the same ob- 
jective eliminates rotation of the CRT 
by placing a rotating mirror, at a -t5- 
deg. angle, directly ove-r the tube’s face. 
In this case the electron be-am rotates 
around the CRT face in svnchrimiza- 
tioii with the rotating mirror which is 
mounted so that the activated phosphor 
image on the face appears to he fixed 
at the focal point of a parabolic re- 

A means of providing additional cool- 
ing for the phosphor, under considera- 
tion by ^Vesting"housc scientists, is to 
deposit phosphor on a metal substrate 
which can provide conduction cooling. 


'nic ultraviolet radiation is then ob- 
tained. by reflection through the glass 
walls of the tube instead of through its 
face. 

By means of these, and possible 
other, techniques, Ogland believes it 
should be possible to obtain as mucli 
as 20 watts of U\' radiated power. 

•\t the receiving end of a communi- 
cations system, radio lias a slight edge 
over ultraviolet hceause all of the en- 
ergy available in the radio signal can 
lie used whereas the photon energy 
available in ultraviolet must first be 
converted into electricity and the effi- 
cienev of available sensors is low, ap- 
proximately 20%. 

\\’estinghouse calculations show that 
power received must be about 60 times 
higher for ultraviolet than for a radio 
signal for the same signal-to-noisc ratio. 
Ifowcvcr. this is more than compen- 
sated for by the greatly increased energy 
concentration possible at ultraviolet fre- 
quencies, previously described. 

Dr. Pail reports that \\'cstinghousc 
scientists are working on a promising 
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HOT BANJO Anticipating the need for space and weapon system eiectronics 
to operate in a severe radiation environment, Bendix is developing equipment 
that resists both transient and cumulative degradation, or activation. To ex- 
perimentally simulate this environment, electronic modules in a “hot banjo” 
test chamber are placed next to a fission plate which is inserted in the core 
of a 1 Mw reactor to triple the fast neutron flux. Such Bendix research is 
providing the keys to advanced system development. Positions are available 
to better engineers and scientists. 


BENDIX SYSTEMS DIVISION 

ANN ARBOR. MICHIGAN 
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fixed position. Bottom sketcli shows a to- 

witii lutotiiig boom o( CRT. creating image 
mnkiog iiltzaviolet beam appear to come 
(com center axis and remain fixed, 



photon energy into electricity. It is 
expected to he considerably inote sensi- 
tive than sensors now asailable. 

The compny is not yet ready to 
disclose details on the new sensor, but 
its work in multi-stage photoelectric 
tubes with extremely high sensitivity 
in the \isible light region suggests that 
new UV sensor might employ similar 
principles. 

An additional problem is that a sen- 
sor’s frequency sensitivity must be fairly 
closely matched to the spectrum emit- 
ted by the CRT generator to make 
maxiinum use of the energy spectrum 
generated by the ultraviolet transmit- 
ter and to minimiae noise due to radia- 
tion from other sources. The earth 
is not a troublesome source of noise 
to an ultraviolet communications sys- 
tem, as it would be to a system operat- 
ing in the infrared region, Ogland 
points out, because the earth’s atmos- 
phere serves as an effective shield for 
UV radiation. 

Tests and analyses conducted to date 
indicate that a combination ultraviolet 
transmitter and teceiver. and associated 
power supply, could be built for a total 
weight of less than 50 lb., including 
.1 f-ft.-dia. antenna/collector. Total 


volume, excluding antenna/collector, 
would be less than one cubic foot. 

Based on the one-«att radiated power 
level already achieved, Wcstinghousc 
scientists believe tlic system could 
transmit a 10 cps. bandwidth over a 
distance of about 15 million mi., or 
wideband video signals over distances 
of about 300,000 mi. Tliis would per- 
mit television transmission by ultra- 
violet from the moon to an earth satel- 
lite for radio relay to the earth. 

With the 20:1 increase in power 
density which company scientists be- 
lieve they can achieve, using techniques 
desCTibed earlier, the range of the sys- 
tem could be increased by 550%. 

To date the ultraviolet communica- 
tions program has been carried on with 
Wcstinghousc funds. Recently the 
coinpanv' made unsolicited proposals to 
Wright Ait Development bivision, 
-Army Signal Corps and the National 
Aeronautics and Space Administration 
in an effort to obtain modest funding 
to expand the program. With the 
funds, companv proposes to investigate 
heat transfer problems, tube configura- 
tion details and improved pliosphors. 


Under the program, company scien- 
tists would conduct ultraviolet trans- 
mission tests over longer distances in 
an effort to corroborate the meager 
data now available on atmosplicric at- 
tenuation of ultraviolet. Dr. Pan says 
that there is a slim possibility that 
ultraviolet of the longer navefengths 
may not suffer so much attenuation and 
might be usable for earth to satellite 

Wcstinghousc scientists also ate 
"doing considerable thinking” on the 
subject of devising a means of generat- 
ing coherent ultraviolet radi.ition. Dr. 
Pan says. This would permit the use 
of frequency modulation instead of am- 
plitude modulation, with the familiar 
advantages of FM over .\M. If Dr. 
Pan and his a.ssociatcs have some ideas 
on how this might be accomplished, 
they are tight lipped on the subject. 

The recent development of the op- 
tical maser, which produces coherent 
radiation in the visible and infrared 
portion of the spectrum (AW Oct. 24, 
p. 75), suggests that such a device might 
provide a source of coherent ultraviolet 
for space communications. 
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Temco's Overhaul & Aerosystems Division was a natural choice as one of the 
seven outstanding companies selected to work on the AN/USD-7 project because of 
its systems integration, installation and flight testing capabilities. Temco provides 
these specialized airframe and aerosystems capabilities to the team headed by 
Airborne Instruments Laboratory, a division of Cutler-Hammer, Inc., prime 
contractor, charged with producing this electronics equipment for the U. S. 
Air Force. ■ Other team members are Aerojet-General Corporation. Filtron 
Company, Inc., Raytheon Manufacturing Company, Sperry Gyroscope Company and 
Sylvania Electric Products, Inc. Additional support on the AN/USD-7 program is 
provided by Temco’s Electronics and Missiles & Aircraft Divisions. H Temco's 
Overhaul & Aerosystems Division also specializes in electronics systems 
development, from components to complete systems. It is a major maintenance 
depot for SAC'S tanker fleet of KC-97s, and performs depot level maintenance and 
modification for several other Air Force organizations. Temco's complete capabilities 
include quick-turn-around maintenance to major engineering and manufacture for 
changing an aircraft’s mission. 


i^^^^NG-TEMCO ELECTRONICS, INC. 

TEMCO OVERHAUL 4 AEROSYSTEMS DIVISION • P.O. BOX 10S6, GREENVILLE. TEXAS 
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TIME TO TRAVEL.. .in a bird, or efsewhere. this A. W. Haydon timing 
motor is unique. We married our successful Vanguard It sub miniature DC 
motor, for power, to a tiny new version of our well known {and patented) chrono- 
metric governor, for precision. Result: it will drive miniature tape record- 
ers, printed circuit commutators, potentiometers, and such thing$,,.an(i 
hold its speed to within ± 0.1% of the speed you want, even if the shaft 
load, line voltage and ambient temperature vary widely. It weighs a mere 
two ounces and measures less than l%" * yet delivers at least 30 
ounce-inches of torque at 1 rpm. for full information on this ^rUGOO motor, 
or any other sort of timing device, electronic or motor driven, just write, 

mm^ 

222 NORTH ELM STREET, WATERBURY, CONNECTICUT 
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► Semiconductor Firm Picks Name— 
MicroSemiconductor Corp. is the name 
of a new firm (AW' Oct. p. 73) widdi 
plans to specialize in micro semicon- 
ductor components and circuits. ,\rlluir 
Feldon, formerly manager of reliability 
at Pacific Semiconductors, Inc., will l>c 
president of the eompaii;', now locitcd 
at 11250 Plava Court. Cubxr Citv, 
Calif- 

► Mallors- Forms Micro Comimnent 
Section— Nc«- department to dc-\clop 
and produce micro components ami to 
advise industrs- on their use was set up 
recentlv b\' P. R. Mailorv &- Co_ Inc. 
Company'.s Mictocomponeiit Depart- 
ment will be headed bv Stanlev \l. 
Stuhlbarg. who has surveyed industry 
interest in Mallory's micro component 
program {AW Sept. 5, p. 90; Oct. 2-i, 
p. 95). 

► Signed On the Dotted Line— Major 
contract awards recently announced by 
as'ionira manufacturers include the 

• Giannini Controls Corp. will produce 
gy ro ssstems for the Titan ICBM under 
S225.000 contract from Martin Co., 
Denser. 

• Hughes Aircraft Co. will dcselop a 
guidance unit for tlse Mauler air defense 
system under a S500.000 contract from 
Consair Pomona Disision of General 
Dynamics, prime contractor on tlic 
.Army Mauler system. 

• Ling-Tcmco's Continental Electronics 
Mfg. Co. and Collins Radio's Alpha 
Corp. jointly wiii constr\ict a N'oice of 
.America broadcasting station, known as 
Consolidated East Coast l-'acility of 
United States Information Agency, iieir 
Grcem-ilie, N. C. USIA contracts for 
the station which will broadca.st to 
.Africa, the Near East and South .Amc-t- 
icj exceed 512.000.000. 

• Ling-Tcmco Electronics. Inc., will 
manufacture components for the Boeing 
B-32H under a 56,000,000 contr.ict 
from Boeing Wichita Division. 

• ElcctioOptical Systems, Inc., lias re- 
reived an S8-4,-t04 contract from Rome 
•Air Dci-elopmcnt Center for correlating 
relevant facts which may be used in 
intelligence analysis. 

• Beckman Instruments' Ss^tems Divi- 
sion will build 17 electronic units em- 
ployed in automatic checkout of Ait 
Force Minuteman ICBM- Contract 
for 5740.855 was awarded by Autonetics 
Division of North American Aviation. 

• Goodyear Aircraft Corp. will continue 
research and development on tlic Nike 
Zeus anti-missile system under 55.375,- 
000 order as part of a near 5200 million 
award to Western Electric from Army 
Ordnance. 
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Blaine Electronics, Inc.. «ill pirKkiee 
antenna pattern test range towers for 
Boeing .-Virplanc Co., Wichita. Kan., 
and )ct Propulsion Labotatoty. Pasa- 
dena, Calif..‘imdcr contracts amomitiiig 
to S40.000. Tlie towers will allow 
automatic positioning of large models 
and aniennas for research and dc\eloi> 


Ling-Tcmco EIccItoiiics, Inc., lias 
been aivatdcd a 51.750,000 contract 
by Lockheed Aircr.ift Corp. for con- 
tinued production of components of 
the P2\' .\SW system. LTE's sub- 
sidiaty, Temeo Electronics and Mis- 
siles Co., will do the wiirk on the con- 
tract in Dallas, Tex- 

Sundstraiid Aiiation proposal fur an 
iiiiproied electrical system for tlie Navy 
l’2V-7 Neptune lias ]>ccn approsed by 
Lockheed’s Cjlifoniia Division. The 
new svstem consists of two fixed-fre- 
quenev 30 k\-a, a.c. generators and l«'o 
Sundstrand 30 ksa. constant-speed 
dti'cs and it will replace a 30-k\a. 
\ariablc-freqiicncy a.c- generator, tlic 
400-cycIc imaters that supply 7-5 kia. 
and one of the three 12 kw. d.c. gen- 
erators on the- Neptune. Tlic r.irlial 
drii-es. similar to those supplied liy 
Sundstrand for the Navy’s FSU-2N, 
liave an attached air cooler and oil res- 
ervoir and nil) lie mounted in the Nep 
tune’s engine nacelles. 

Land-Ait, Inc., a subsidiary of Cah- 
fomia Eastern Asiation, Inc., has Ijceii 
awarded two contracts totaling 
52,170,000 by the US.AF Air Materiel 
Command, ■technicians of the Field 
Operations Division of Land-Ait, Inc., 
Mill perform tlie eiintract work whieli 
c.ills for maintenance and modification 
of airframes, engines and electronics 
equipment of USAF aircraft .it overseas 
bases. 

Carrett Corp.’s AiRcscatcli Manu- 
facturing Division has received an or- 
der from the Navy for 23 mobile gas 
turbine test stands and 90 engine ana- 
Ivzcrs designed for maintenance of 
AiReseatch-^avy auxiliary power equip- 
ment. Each test stand includes its own 
fuel and lubrication supply, jib crane 
and chain hoist, and a mount for the 
turbine to be texte-d- Weighing 2,100 
lb., the 12-ft.-long test unit can be 
towed by standard Navy veliicles. Die 
engine analy-aers, which can be used in- 
dependent of the lest stand, arc fur- 
nished in “suitcase" packages weighing 
451b. 

Avco Electronics and Ordnance Di- 
vision has received a 534,978,000 con- 
tract from Army for production of a 
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Find the flaw: Clearly, if it is known of three balls in a bag only that 
each is cither black or white and if the probability of drawing black 
in I try is % then 2 are black and 1 is white. Take now 2 balls in a 
hag, each being of unknown color, but either black or white. Add 
one black ball. The probability of drawing in I try is 'A ■ 'A + 
i/i -44 4- 54 • 1= I/I2 4-4/12 4- 3/12 = 34. Thus of the unknown 
balls one was necessarily black and the other white. -Cenrniuied 
Airlron, a Litton division, wishes to send you, without obligation, 
their newest literature on load isolators, dummy loads, flexible wave- 
guides, ferrite switches, and quick disconnects. Write to 200 East 
Hanover Avenue, Morris Plains, New Jersey. 

ANSWER TO LAST WEEK’S PROBLEM; From the given equation the 
following is found; x“ -b x*! 4- x* — 28x^ 4- x- 4- x 4- 1 = 0. Divide 
by X*. Now, putting x 4- 1/x = z, then (z- 4- 4z 4- 10) (z-3) = 0. 
from which the only real value is z = 3. Hence x 4- I/x = 3, and 

3 ± V5 

the quadratic is x- — 3x -b 1 = 0. Hence x = — ^ or x = 2.618 

orO.382. pQ LITTON INDUSTRIES 
I n BeverlyHills, California 
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Ultra Sensitive Strain Seining Elements 
60 to 70 times greater Sensitivity than other metal] strain gauges. 






FIRST 

” COMMERCIALLY AVAItif ~’ ~ 

Strain sensitivity 120-140 
120 Ohm nominal resislan. 


century 

ELECTRONICS t INSTRUMENTS. INC 
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handling iixtu 


Se'vived by Syiiemi Engineeiirvg ofhcps of flirsupplij-^ero Engineering Divlsloo 

. Offices in A« Principol Cities 
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PRECISION SIZE 5 MOTORS 
NOW AVAILABLE FROM STOCK 

Available for immediate delivery, these miniaturized Bendix'^ motors 
(type number CK 1066-40-Al) are designed (or applications where 
space and weight requirements are at a minimum. So small that (our 
can be packaged in a square inch, these motors are ideally suited for 
missile instrumentation and similar miniaturized applications. The 
motor has a tapered shaft ; however, units may be obtained with other 
type shafts and with center tapped control windings. 


transistorized, liglihvciglit radio com- 
munications unit. Known as the 
AN VRC-12 scries, the Aveo unit 
veighs 48% less than existing models 
and has a 920-chamrel capacih- instead 
of the 350 channels non- available on 
tactical equipment. Tlie unit will con- 
sist of a medium-powered receiver- 
transmitter. an auxiliarv receiver and 
operational accessories. 

Raytheon Co, has been .awarded a 

52,250.000 contract for further re- 
search on the Amiv's .surface-to-air 
Hawk missile. 

General Precision, Inc., has received 
a subcoiilr.net from IBM to expand 
current work on the AN .ASQ-28 dop- 

E lcr rad.ir equipment for the B-70 
onibing navigation missile giiid.incc 
system. The cost of the program 
through the prototvpe phase is expected 
to come to several million dollars. 

Sanders Associates. Nashua. \. II.. 
contractors for the hirget-sccking svs- 
tem in the Navy Eagle air-to-air missile, 
is transferring its work on the missile 
to the company's new .Advanced Svs- 
terns Laboratories m Burlington. Mass. 
The new facilitv, wliidi now occupies 

27,000 sq. ft,, will be enlarged bv 

50.000 sq. ft. ill the coiiimg vest and 
will eventually covet lOO.OOd sq. ft. 
and emplov about 500 people. 

Elcctro-Optical Systems, [nc.. has 
been awarded an S84.404 contract by 
the Air I'orcc for projects aimed at 
simplifving the data search portion of 
intelligence analysis thereby giving aii- 
aKsts more time to interpret iiitelli- 
geiia- information. Elcctro-Optic-al 
will work on the recognition and sepa- 
ration of significant words, sentences 
and concepts and their correlation into 
a summary of the facts relevant to a 

Ryan Aeronautical Co. has purchased 
20j acres of land in San Diego from 
Magnetron Corp. of .Amcriea. Inc. 
Since 195". Ryan has leased l>{ acres 
of the land, incinding its electronics 
plant and two buildings which bouse 
its einironmcot.il labor.itorv and its 
salci and engineering lieadqiurters, from 
Magnctriiii. 'I'he adjoining seven acres 
of luideiclopod land were bought b\ 
Ryan to nrovidc mom for expansion if 
present florir space, which exceeds lOfl,- 
Onn ft., needs supplementing. 

Ntarrin Co.. Orlando, Fla,, will con- 
fimic engineering and development of 
the Pershing missile under slO-million 

Goodyear Aircraft Corp., Litchfield 
Park, .Ariz., will resume development 
and flight testing of the B-70 r.idai 
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data processor under coiitraet fniiii IBM 
Corp.’s h'edcral Systems Disision. Die 
contract resulted from the rc-jetivation 
of the North Amcticin B-70 bomber 
program. 

.Allison Division of General Motors. 
Indianapolis, Ind., will continue produc- 
tion of the T56 turboprop engines 
under S19. 5-million Air M.ntcricl Com- 
mand contract. Both T5(i-,A-7 engines 
for Navy, Coast Guard and .Ait l''orce 
LockheciJ C-150B aircraft and T5f)-.A-S 
powcrplanis for the Navy’s Grumman 
\V2I'-1 arc included in the award. 

Sperry Gytascopc Co. has been 
awarded hvo contracts by -Air Force, 
totaling S3.4 million for the production 
of navigation aids. Under the terms of 
a S2.3-niillion contract, Sperry will 
make remote attitude indicator which 
show the pilot such infonnation as 
flight direction, pitch and roll. The 
other contract, for Sl.l million, calls 
for production of flight director com- 
puters which collect information from 
.several sources and present it on the 
remote attitude indicator to inforni the 
pilot of flight changes needed to stay 
on course. Sperry has already delivered 
mote than 600 of these units in the 
p.ist two years. 

Lockheed's Marietta, Ca., division 
has received a $70,000 letter contract 
for development and flight evaluation 


of the conip.iin-designed MADREC 
(Malfunction Detection and Record- 
ing! system which monitors the func- 
tioning of aircraft systems in flight, 
hirst installation of the system, which 
can monitor six systems .it one time and 
record the information on an oscillo- 
graph, will he made in a SAC Boeing 
B-52. Target date for the program com- 
pletion is May 3!. 1961. 

Collins Radio Co, will deliver AQU- 
2 ,A and .AF/A24J-1 Horizontal Situa- 
tion Indicators and amplifiers to .Ait 
Force under terms of a $689,479 con- 
tract. Horizontal System Indicator pre- 
sents a pilot with a plan view of his 
aircraft with tcfetencc to his navigation 
position. 

Royal Canadian Navy transferred the 
first five of a total of 17 Tracker ASW 
aircraft tollic Netherlands under terms 
of mutual aid to member nations of 
N.ATO. The airctafl arc built by the 
de Ilavilland Airaaft of Canada, Ltd., 
under license from Grumman .Aircraft 
Engineering Corp. 

General Electric Co., will continue 
production of the 20-inni- Vulcan can- 
non under the terms of a $2,000,000 
contract awarded by the Army’s Boston 
Ordnance District. The contract rep- 
resents partial funding for an order 
which eventually will call for 800 of 
the 6,000-round-per-minute cannons. 
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Navy Evaluates Bell Hydroskimmer Research Vehicle 
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The Military Air Transport Service will get 
the new extended-range C-130E Hercules 
fast, because the basic design is already 
proved. The long-range Hercules goes into 
production at once to meet the immediate 
need for a modern strategic airlift force. 


The new long-range version of the versatile Lockheed C-130 Hercules gives the Air Force a strategic 
airlifter that can carry a 20,000 pound payload for more than 4,000 miles at average speeds up to 
300 knots. Or 2.900 miles with a whopping 35,000 pound cargo. The big propjet C-130E meets 
these requirements for airlift operation: straight-in end loading: truck-bed height cargo floor; air- 
conditioned, pressurized cargo compartment; and the ability to lift, land, or airdrop heavy, bulky 
pieces of freight. 

LOOKHEED 

WORLD HEADQUARTERS FOR AIRLIFTERS AND CARGOLOADERS 


T.TI 3.mx 


Xg>l^co>c^Tcncei'Chflcg>mi. 
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FUNCTIONAL ACCURACY 

AND 2-SECOND R E P E ATA B I U I T Y 


integral bearing permits direct gimbal mounting 
The new Reeves 10-second Resolver is the ideal instrument for precision stable platform 
applications. The units are available with either beryllium or aluminum housings for a 
wide range of operating temperature applications. 

Reeves is especially proud of this latest addition to the comprehensive family of high 
precision resolvers currently in production and ready for inclusion in your systems packages. 
Whatever your resolver requirements Reeves has the size and design to meet your 
specifications. Reeves Resolvers are supplied in the 23, 15, and 1 1 case sizes. For complete 
specifications, write for data file 712. 

REEVES INSTRUMENT CORPORATION 

A Subsldlory of Dynomics Corporation of Arrerico • Roosevelt Field. Gorden City, New York 






New Offerings 

Delta Design, Inc., San Diego, Calif., 
ettgaged in the design and development 
of portable control chambers for use 
ill the evaluation of solid state elec- 
tronic circuitrv-, controlled atmosphere 
processing chambers and pre-enginected 
high vacuimi svstem components. Of- 
fering is 100,000 shares of e.ipital stock, 
for public sale at S4.50 pet snare, to be 
made through company officials and em- 
ployes. Of the proceeds, S210.000 will 
lie used for the acquisition of land and 
the construction thereon of a factory 
to include office space and laboratory 
facilities; 5110.000 for the purchase of 
new machinery and tooling and research 
equipment; the balance for financing 
additional ins’cntory and for working 

Texas Research & Rtcctroiiic Corp., 
Dallas. Tex.; organized iimlcr Minne- 
sota law in September, 1960, tlie com- 
pany proposes to engage in various 
phases of llic electronics business 
through the acquisition of one or more 
existing businesse.s. The company has 
not as jet made anv eonuiiitmcnts to 
acquire any business, and there is no 
assurance as to when it will be able to 
commence business operations. Offer- 
ing is 600.000 shares of common stock, 
for public sale at Sl.l 5 per share. Ihc 
proceeds, together with S400.000 cash 
on hand, will be used in the negotiation 
for and acquisition of one or more 
small businesses. It is estimated that 
510,000 will be used in connection with 
sctKng up the company’s office and 
other initial expenses. 

Howell Instrmncnts, Inc., Ft. Worth, 
Tex., (formerly named B fir H Insttu- 
nient Co., Inc.) engaged in the de- 
sign, development, manufacture and 
sale of precision electronic and elec- 
tromechanical inslruiiicnts for use in 
testing instrument systems, and for 
measurement, automatic control, and 
recording applications. Offering is 140,- 
000 outstanding shares of common 
stock, for public sale by the present 
holders thereof; offering price and un- 
derwriting terms to Go supplied by 
amendment. 

Madigan Electronic Corp., Carle 
I’laee. N, Y.. engaged in the design, de- 
selopnicnt, manufacture and sale of 
electronic equipment for use primarily 
in weapon systems and data processing 
systems; it also offers specialized field 
engineering services and technical pub- 
lications, Offering is 110,000 shares of 
common stock, at S4.25 pet share; 40.- 
000 shares will be offer^ for sale to 
certain employes of the company and 
tlieir relatives, purchasers of the com- 
pany’s products and to certain other 
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|)crsons known to the company who 
liavc indicated an interest in its affairs; 

10.000 shares will be offered to persons 
associated witlt the undenvyiter. Of the 
proceeds. 5200,000 will be applied in 
reduction of a 5483,500 bank indebted- 
ness; the baliincc for working capital. 

Tlic Foxboro Co.. Foxboro, Mass., 
engaged in the manufacture of indus- 
trial instnimcnts fur indic.iting. record- 
ing and coritrulling tonperaturcs, pres- 
sure. flow, hiimiditj'. liquid level and 
iitlicr process variables, primarily for 
use in the process industries in the 
niaiutfactiirc or consersinn nf raw ma- 
terials into finislicd or semi-finished 
goods. Offering is 211.000 shares of 
common stock; 125,000 shares for 
public sale by the issuing company, and 

86.000 outstanding shares by wtain 
huldcr.s thereof; public offering jiriee 
and underwriting terms to be supplied 
by amendment. Of the proceeds, 5500.- 
000 will be used for construction of ad- 
ditional nurehonse facilities at the coin- 
panj’s Foxboro plant; 5600,000 for 
coiistniction of plant facilities in East 
Bridgcw.itcr. Mass., for the production 
of the company’s Electronic Consotrol 
line of instruments; 5500,000 for addi- 


tional plant facilities for the company’s 
Dutch subsidiary; 5450.000 for the 
plant facilities of its Canadian sub- 
sidiary: the balance for working capit.il 
requirements. 

’Fhe n. F. Coodiicii Co.. New York, 
N. 5'.. engaged directlj' and through 
its siilssidiaries and associate com)xmics 
in the inanufactnre and sale of tires and 
tabes, and also products for the .isiation 
and space industries. Offering is 860,- 
000.000 of sinking fund debentures due 
November, 1085, for public .sale; inter- 
est rate, public offering price .inri iimlcr- 
vvriting terms to be supplied bv amcml- 
mint. I’rocecds will lx; acUleil to the 
tontpany’s general funds to be available 
for capital expenditures and other in- 
vestment outlavs, as well as for addi- 
tional working capital expected to he 
needed during the next several years, 
.bs of Sept. 1, I960, approximately 562,- 
nnO.OOO (including ammmts actually 
eommitted) had been authori/cd but 
not expended for additions, inipnivc- 
ineiits ,md replacements of operating 
facilities, including the construction of 
a tire plant in k'ort ^^’a^■ne, Ind., and a 
tire pl.int in Kitchener, Ontario, 
Can;ida, as well as the construction. 




Aeronaves, East'ern Open Mexico City DC-8 Service 

T«-o Douglas DG8 turbojet transportj of Acronaves dc Metico and Eastern Air Lines are slioun at New York Intcmational Airport on 
return (roni pre-inaugural lli|ht% In Metico Cits (AW Nov. 28. p. 43). DaDy fli|hts began earlier this month. 


completion or expansion of tire and 
polninyl chloride facilities abroad. 

Pall Corp., Glen Cose. \. Y.. en- 
gaged in the production of metal filters 
for Riiids, chemicals and gases, and 
porous plastic filters .md other ma- 
terials capable of meeting comparable 
icqinrenients: products are used pri- 
marilv in the airer.ift, missile, atomic 
energ;. chemical, etc., industries. Tlie 

company's .siibsidian. Kibrous Glass 
Products. Inc., is iii the business of 
molding fibrous glass insulation for use 
in marine, appliance, construction, elec- 
tronic and packaging industries, and 
proposes to enter into the mainifacture 
of glass fibers and the production of fiu- 
islied products in a proposed plant. 

Offering is 80.000 shares of Class 
A stock; ^0,000 sh.ires for pulilic s.ale 
by the company, and iO.OOO out- 
standing shares b\ the pie-scnt holders 
thereof. Public offering price and imdcr- 
uriting terms to be supplied b\ amend- 
ment. Of the proceeds. Ss0,0(jfl will be 
applied to planned expansion of the 
company's existing plant to |jcrform 
manufacturing operations «hich ate 
now being subcontracted. 1 he Ixilance 
of such proceeds will be teinporarih 
added to ssorking capital and .ipplied to 
the company’s proposed entry info fiber 
glass manufacture: if such plans arc not 
effected, tlic balance will be iinested in 
short-term government securities or iii- 
tcrest-bcaring deposits. 


Elion Instruments. Inc.. Bristol. Pa., 
engaged in the design, development, 
manufacture and sale of specialiacd in- 
struments and equipment intended to 
perform instantaneous, precise measiite- 
incnls and analyses for science and in- 
dustry. Offering is 60,000 outstanding 
shares of capital stock and fise-vear war- 
rants to purchase 6,000 new capital 
shares, for public sale in units (each con- 
sisting of one .share of stock and one- 
tenth of .1 svarrant; no sale will be made 
of less than 10 units). Public offering 
jirice of the units n il) be related to the 
price of the companv's stock on the 
mcr-fhc-countcr market during the 
period immediately prior to tiit offering; 
undensriting terms to be supplied bv 
amendment. Also, the underwriters svil! 
purcha.se from the company , for Sl.OOO. 
warrants expiring in 1Q65 to purchase 
20.000 shares of companv stock at S20 
per share, I'ollowing the iiiiti;il public' 
sate of tlic unit^. S-IO outstaiiding 
capital shaa-s are to he offered for 
lJubiic s;ile bv the pa'sent holders 
tlicreaf. 

Herbert .A. Ebon, president, and 
Robert J. Zcielct. vice president, pro- 
pose to sell lO.OOO shares each, and 
base agreed to lend to the conrpanv tire 
net proceeds received bv than from 
such sales. Proceeds froiii the loan to- 
gether with the Sl.OOO from tlic coni- 
piny s sale of 20.000 stock purchase 
svarrants will be used bv the company 
to pay off in part bank loans aggregating 


S75.000, which were used for working 
capital; the balance to be added to the 
company’s general funds. 

Slick Airsvays, Inc.. Burbank. Calif- 
engaged exclusivclv as a contract and 
chatter carrier until July i. 1960. sshen 
it diversified into the manufacturing 
field by the acquisition nf the assets 
and assumption of the liabilities of 
Illinois Shade Cloth Corp. The coin- 
pmy has agreed to purchase from Caiia- 
dair. Ltd., two model CL-14r) turbine- 
powered aircraft (and related spare parts 
and file sp.ire engines), on which it is 
obligated to make payiiicnts in 1961 
aggregating about S1.S93.000. Slick 
plans to resume scheduled common car- 
rier Ojjerations no later th.iii ,i reason- 
able time after delivery of such aircraft, 
scheduled for September or October. 
1961. It is estimated th.U during 1961 
the company will incur expenditures of 
SI.OSO.OOO in connection svith the re- 
coimneiicemcnt of such operations. .Ad- 
ditional capita! is sought at this time in 
otdet to strengthen the companv's fi- 
nancial position in slew of such pro- 
[XMcd acquisition ;iiul tcsumplinii of 
scliednicd common carrier operations; 
net proceeds of the stock sale will be 
added to general funds anti used for 
general corporate purposes. 

The offering is 600,000 shares of 
common stock, for public sale; offering 
price and imdenvriting terms to be sup- 
plied by amendment- 
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IN WEAPONS SYSTEM EVALUATION 

EPSCO DELIVERS ITS SPECIFICATION 




Currently in use at EGLIN AFB... 

ADVANCED AERO/SPACE 
DATA SYSTEM DDES 10 
DAYS’ WORK OVERNIGHT 


since early 1960, triis Epsco PCM Data Gathering System has 
been In use by Republic Aviation Corporation in its flight test 
program of the new F-105D Thunaerehlef Mach 2 flghter- 

The Epsco PCM Airborne System samples, multiplexes, and 
digitizes 84 high- and low-level analog channels, then records 
these plus 16 auxiliary 13-bit digital inputs on a magnetic tape 
handler In the test aircraft. When the plane returns to ground, 
the digital tape is played back on the Epsco PCM Ground Sta- 
tion and the test data efficiently stripped, edited, and recorded 
in computer format for direct entry into Republic's ISM 704 
computer. Through this high-speed data reduction process, all 
flight test information, including a full computational analysis 
of the F-l05D’s toss-bomb computer, is availabie by the next 
morning. This overnight speed with which data is made avail- 
able cuts weeks from Republic’s flight test data analysis time, 
materially speeding up the entire F-105D test program. 

Epsco's PCM equipment was selected to meet the exacting 
test requirements of the F-105D weapons systam because of 
such advanced design features as random programming, 
adjustment-free operation, system expandability, and opera- 
tional versatility as well as Inherent extreme accuracy and fast 
sampling speeds. 

. The advanced PCM system, Model PCM.S-4010, al 
supplied 
details, w 
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SYSTEMS 



AERODYNAMIC 

ENGINEERS 


Convair/San Diego, long recog- 
nized as a leader in the aerospace 
industry, has four attractive, high-level 
positions open in its Aerodynamics 


The men selected for these open- 
ings will be responsible for the aero- 
dynamic design problems of subsonic 
and supersonic jet transports, space 
vehicle programs, VTOL/STOL air- 
craft. and advanced missile systems. 

To qualify for these positions, can- 
didates will have an advanced degree 
(PhD preferred) and several years of 
aerodynamic design experience at a 
responsible level. They will have dem- 
onstrated a creative approach to aero- 
dynamic problems since they will be 
involved with programs at a highly 
advanced slate of the art. 

Qualified respondents will receive 
an immediate reply to their inquiry. 
Please forward a detailed resume to 
Mr. M. C. Curtis. Industrial Relations 
Administrator. Engineering, 3800 
Pacific Highway, San Diego 12, (2alif. 



CONVAIR/SAN DIEGO 
GENERAL DYNAMICS 



Convair/San Diego is seeking sev- 
eral high-level Chemical Engineers. 
Physical Chemists and Chemical Phys- 
icists to conduct applied research in 
the area of advanced cryogenic sys- 


The men selected will explore the 
many challenging problems associated 
with the handling of cryogenic fluids 
in advanced vehicle systems. 

Specialists with advanced degrees 
are required in these areas: 


FRACTIONAL DISTILLATION OF 
CRYOGENIC FLUIDS: 
CHEMICAL SEPARATION OF 
CRYOGENIC FLUIDS: 
CRYOGENIC PUMPING: 


LOW TEMPERATURE 
GAS-SURFACE INTERACTTION; 


Please forward your detailed re- 
sume at once to Mr. M, C. Curtis, 
Industrial Relations Administrator, 
Engineering, 3800 Pacific Highway, 
San Diego 12, California. 



CONVAIR/SAN DIEGO 
GENERAL DYNAMICS 



physical problems associated with the 
gas dynamics of new propulsion sys- 
tem concepts. 

Current emphasis is in the follow- 
ing areas: 

RARIFIED GAS DYNAMICS; 

CHEMICAL KINETICS OF 

GASEOUS REACTION; 

COMBUSTION PHENOMENA. 

If you seek an unsual opportunity 
in research and development of pro- 
pulsion system concepts for the future, 
we urge you to assess these positions 
now. To qualify, you must hold an 
advanced degree and possess sufficient 
experience to enable a broad, imagi- 
native approach to these problems. 

Your detailed resume will receive 
a prompt, confidential reply if ad- 
dressed to Mr. M. C, Curtis, Industrial 
Relations Administrator, Engineering, 
3800 Pacific Highway, San Diego 12, 
California. 



CONVAIR/SAN DIEGO 
rENE°RAL DYNAMICS 


SAFETY 


CAB Accident Inrestifcatioit Report; 


Overtaking F-86L Failed to Sight C-35 


\t 1520 MST, Di'C. 15. 1039, an F-86L 
Omni by Capf. W ilham li. Mcckcm, the 
ixiiigniaii in a fonnaticin of two Wyoming 
\iT National Guard F.86li. and a Beech- 
tr.ift C-'5. flown by Gene Lewis, 
collided at 9.000 ft. lusl. or 2,850 ft. 
.ibovc the groiiiKl, The collision ocentted 
-ibout 4.5 mi. sonth-sonthwest of the 
sonthcra lioundars ol the Chcscnnc Mimi- 
eiixil \irport, within the airport control 
mriic. The pilot of the Rccelicraft. the Onlv 
occnpaiit. received fatal injuries. Ilic pilot 
of the l'-S6I. ejected safclv but sustained 
luinnr injuries. Holli .iircnifl were destroyed 
Sliottly before the coltlsinn the I'-SOL 
Oiglil leader nude 'nniilited II.S and 
lo« appro.ich dnriiig ulich the wmgnian 
flew in sjfetsxsbseiver position. Following 
the low appro, icli the ningman joined in 
slnsc formation, 'llic accident neeiitted 
lliercafter while the Ri|lit is-as ptoceeding 
to the initial point to enter the lactif.il 
pattern for landing. Tlie Bcechcraft is-as 
en route to Demer, Cnio., from St. Cloud. 
Minn,, with an cn route business ,ind 
fueling stop at Dickinson. N.D. 

Both Rights ueic being made on \’FR 
flight pl.ins anil the weithii eondilions in 
uhicli the collision niinrred nen, high 
linn cirrus clouds: visibilitv 90 mi. 

\t the time ol the coflisiim flic F 861. 
fiiiination w.is on a lieading of 110 deg. 
ni.ignetic. in straight and leicl fliglil, and 
at a computed true airspeed of ’12 kt. 
\nalvtieal calculations indicate that the 
Bonanaa uws being Ronn on ,l heading of 
.ippicKiniately 134 deg- magnetic, in 
straight and level Right, and at a calculated 
true airspeed of 139 lit. The cs'iilence in- 
dicates that the Right conditions for the 
Beeclicraft were constant for at least a 60- 
scc. period prior to the etsllision. For the 
first 30 see, of the same period the F-S6L 
formation ssas climbing, acccletating, and 
turning left. For the final 30 sec. Ibe 
flight conditions ol the colliding F-86L 
ss'crc constant as stated. 

The accidcnl look plaie in c-sccllent 
weather conditions whieli- under the ap- 
propriate Ch'il Ait Regnl.itiniis and military 
rules, place- the tesponsihihly liir collision 
avoidance on the pilot tlimugh sisn.d de- 
tection and avoidance of other .lircraft. 

,\n anahtical study liased »n all of the 
evidence shows that at the start of the 
(id-scc. period tlie colliding aircr.ilt w-ete 
seisarated 3.4S slat. mi. .\t this tune the 
FS61,s sserc piisitioiied 129 ilvg. In the 
right rear of the Bccclictaft and the Becch- 
ir.ift W.IS 67 deg. to the left of the nose 
< I the aiieraft ol the jet formation leadet. 
During the final 30-scc. period the I'.Shl.s 
were positioned 110 deg- to the tight rear 
of the Bonanra white the Ronana.i was 
26 deg. to the left of the nose of the air 
craft nf tlie jet formation leader. Separa- 
‘ VII llmvii liercin are Mmmtaln Sundnril 
liawsl on the e;-hr. clock : nllltuils|* 
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Over 40 miles of S^rq0ex^Loaxia( Co/i/fhelp assure 


More than 200,000 feet of Styroflex* coaxial cables are 
in active use as balanced antenna feed lines in the 
recently completed Pacific Scatter Communication 
System stretching from the Hawaiian Islands to 
Okinawa. This trans- Pacific system, one of the largest 
and moat advanced of its kind in the world, uses 
ionospheric and tropospheric propagation techniques 
that produce over 99% leliabilily. An important part 
of the Sti'ategic Army Communications Network 
(S'I'ARCOM). the system was designed, developed and 
constructed by Page Communications Engineers, Inc. 
for the U. S. Army Signal Corps. 


Each of the nine stations in the network is equipped 
with Che same major component parts— transmitters, 
exciters, multiplex tei'minals and antennas. The cables 
used in the 200- and 400-foot antenna arrays range 
from jacketed Styroflex* cable to 3^” jacketed 
Styroflex* cable. About 7,000 feet of jacketed 
Foamflex* cable is also used in the system. The Styro- 
flex® cables were spliced in the field by an inert-gas 
Heliarc welding pi ocess to assure noise-f lee connections 
required for successful duplexed antenna operation. 

The extremely low inherent noise level and low 
attenuation of Styroflex®— together with this aii- 


96 


Pacific Scatter Communication System reliability! 

dielectric cable’s stable electrical and mechanical ments call for a cable with low loss and high relia- 
properties— especially qualify it for the critical sped- bility, investigate the successful record of Styroflex®! 

ficationsof thisSTARCOM system. If yoursystemrequire- /nc.) 
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FOR PRESSURE 

Grove Regulators assure dependable pres 
propellant loading systems. This dependa 
result of Grove engineering leadership. Sine 
experiments 22 years ago, Grove has pione 
design used in pressure regu 


design used in prei 
and in outerspace. 


flight. :3flcr lakcoR Lt. .\ndeisan flew I 
aircraft prmcipalh' bv reference to instrii. 
ment^ while Capt. Nleclcm flew as safety 
obsct'cr. po'itioiiing liis aircraft behind, 
slightb' below, and to the right of t.t. 
Anderson. \t this time it was Capt. 
Meckem's responsibiht)- a> vifoty pilot lot 
the Riglit to look out for other aircraft and 
aioid collision. This responsibility is ac. 
cording to appropriate Cisil -\it Rcgiila. 
tions and \ir Force directives. According 

stood bv both pilots. 

Weather conditions at this time and 
at the time of the accident sserc: High 
thin cirrus; visihilits 00 mi. 

About IsOO, after the intercept phase 
ssas finished. Lt. -Anderson called Cheyenne 


adsising it 
to report leasing the \'OR o 
20,000 ft. and when leasing 


aircraft accclemted retracted speed t 
gear, and flaps. .At this time the sim' 
instrument flight portion of the r 
ended and Lt. .Anderson ret 
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VHF Tracking Antenna 


Lightweight VHF traeking-telenietiy an- 
tenna, Model 420.A. provides dnal polariza- 
tion svith 18 db. gain over band of 215 to 

at 2,000 me. '*Antcnna, ssliicb measures 1 
ft. square by 6 ft. deep, is asriilablc in col- 
lapsible model whicli educes to 5 ft. square 
by 2 ft. deep. Antenna weighs 250 lb- op- 
erates in 125 mph, winds withnut a enunter- 
weight, according to fimi; .Avien, Inc- 58- 
15 Northern Blvd-, Woodsidc 77, N. Y- 


flight. Capt- -\Icckcm remained in the 
safety-obsers'et position as cliase pilot. Eacli 
of tile pilots said that at this time he 
watched for other aircraft but saw none. 

As the flight crossed the airport above 
Runway 26 Lt. .Anderson asked for a 
“siinnlatcd flanieout patlCTn-"’ The tower 
approved the request; however, Capt, 

.Anderson he had insul 


the 


die, transmitted to him. 

initial and join on the 
smission in jet fighter par- 
simulated flaiiicoi ' ' 

e flight would pr 


er the i 


mid 

roach,’ 


the end ol the 
nity svith a 
avoid flying 


er staled he watched 
d saw Che jet flight 
: 30-deg. right torn 
■ runway. This was 
ise-abatement pro- 
er the Ft. Wanen 
t he watched the 

climbing turn. At 
lined his attention 
the Ciaf&c pattern 




I FROM SATELLITES TO 

SAFETY HARNESS . . . 


Aerotec Industries' products are helping aviation 
to set new performance standards. The Aircraft 
Equipment Division produces advanced controls 
and disconnects For aircraft, missiles and nuclear 
applications. TTie Acroiherm Division, pioneer in 
the application of Energy Absorption (E/A)* 

10 aircraft seats, manufactures all types of seating. 
The Industrial Division produces equipment for 
the cleaning, control and handling of gas and air. 



Canadian AlHliale^ T. C. CHOWN LIMITED, Monireol and Taronia 
AEROTHERM DIVISION • AIRCRAFT EQUIPMENT DIVISION • INDUSTRIAL DIVISION 
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Controls 
for the 
"hot ones” 


• for over 23,000 aircraft gas turbines 

• for a iiquid hydrogen rocket engine 

• for the B-70’s air-induction system 

• for the power forms of tomorrow 



Hamilton Standard has supplied Fuel and engine controls 
for over 23,000 aircraft gas turbines— powering 17 ftires 
of the nation's leading muicary and commercial aircraft. 

Today its experience is being applied to a new genera- 
tion of "hot o.nes” . . . controls for an advanced liquid 
hydrogen rocket engine ... a unique air-inducdon system 
for the USAF B-70 . . . hot gas servos and other hydraulic. 


pneumatic and mechanical devices for missiles and space 
vehicles. And for the power forms of tomorrow, Hamilton 
Standard research is furnishing new ideas for control of ion 
engines, fuel cells, ramjets and industrial gas turbines. 

Hamilton Standard has the ability to solve your control 
problems— from concept to completion. Your inquiry 
is invited. 




HAMILTON STANDARD 

DIVISION OF UNITED AIRCRAFT CORPORATION 

WINDSOR LOCKS, CONNECTICUT 
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MANUFACTURING IS PART OF THE RiLIABILITV PATTERN AT ELECTRO-nC 
SkMIed hands, close attention to manufacturing techniques, quality 
control and a deep pride in a product well made. ..all are intrinsic 
to the reliability pattern at Electro-Tec. In the many stages be- 
tween design and finished product, these factors are so balanced 
that desired component reliability becomes a reality every time. 
This mix of fine craftsmanship and unexcelled manufacturing 
capability is one of our most valued assets. ELECTRO-TEC CORP. 
South Hackensack, N. J. — Blacksburg, Va. — Ormond Beach, Fla. 



fnr Isiiclmg. The contioller indicJtcd Hint 
the next c^ll from the fet flight rvould 
occur when it entered the tactical pattern 
at the mitial point Irir Runway 26. 

The testimonv of Lt. Andervan was in 
agteement. lie sUtctl that his Bight passed 
well to the right of the Ft. Warren hospital, 
ItKOted two-tnrcc miles beyond the end of 
the mirway. Itc slated that approximately 
nhe.im of the hospital he began a left turn, 
fie said it ss-as n climbing him and that 
the climb was started .rftcr the ILS ssas 
finished, pimcr u.is applied, and the air- 
craft was clearh accelerating svith gear 
and flaps up. Tlic left bank was ?0 deg. 
Lt. .Anderson eontmned the left tom to 
110 deg., rnlcrrupting it once on a heading 
of about 180 deg. to clear the turn. Capt. 
Mcetem closed in the turn to dose forma- 
tion. Me took position on Lt. .Anderson'.s 
right wing svith his aircraft .slightly belosv 
the lesel of Lt, Anderson's ss-ith four to fisc 
feet ismgtip scpaialion. Fore and aft he 
Hess the "slat line." As the turn progressed 
the flight accelerated to 270 kt. I.AS. 

Because precision, planning, and coordi- 
nated smoothness were important considera- 
tions III a satisfactory peifonssancc of the 
eialuation. Lt. Anderson planned to rcacii 
0,000 ft.. 270 kt., and the 110-deg. heading 
simultaneously. For all practical purposes 
this was done and both pilots estimated 
that it occurred about lO sec. before the 
collision. The pilots testified It was clear 
to them that at this point Lt. .Anderson was 
the formation leader and Capt. Meckein 
was the wingman, Accordingly, because fly- 
ing fonualion requires the wingman's un- 
divided attention to the leader, the respon- 
sibility to sec and avoid otlier aircraft was 
cntiich that of the formation leader. This 
is in accordance with Civil .Air Regulations 
and militarv directives. 

Cleared the Area 
Lt. .Anrlerson stated that he clearly under- 
stood his awponsibilitv and believed he had 
maintained a careful look out for other air 
traffic. In his testimony he recalled stopping 
the turn about 18U deg. to clear the area, 
particularly in the direction he intended to 
continue. Me testified that during the last 
80 sec. he scanned the left quadrant, then 
straight ahead, and then the right quadrant. 
Lt .Anderson stated that at the same time 
he scanned he also checked Capt. Meckem's 

C osition. lie stated that when he returned 
is vision forward he saw an aircraft imme- 
diately ill front of him and make a violent 
pullup to avoid it. He said it all occurred 
so quickly he had no time to warn Capt. 
Meekcm or even to identify the plane. Lt. 
.Anderson said, in retrospect, he believed 
that he had scanned for other aircraft in a 
normal manner and was sure he looked in 
the area where the Beech was located but 
had not seen it. lie further indicated that 
except for brief altitude, airspeed, and 
heading checks there were no duties or oc- 
concnccs which required hi.v attention 
within the cockpit. 

Capt. Meekcm testified that his attention 
wav concentrated on the formation formup 
and thereaftex on holding close position. 
He was generally aware that heading, speed, 
and altitude were as Lt. Anderson described 
them tic was also of the opinion that these 
factors were constant for at least the final 
80 sec. before collision. He said that so far 
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laler and mixer. Micromega engir 
custom. design tbese amplifiers To 


as the collision itvcll vvas enncenicrl lii* re- 
called a Rash on his windscreen an instant 
liefote impact. He did not recognivc lire 
Bonana. in fact, assumed he had ciillidcd 
with the T-88 which had been overheard in 
the traffic pattern. 

.A concentration of small fusclacc pieces 
of the Bccchcraft and its mutilated empen- 
noge were found 4.5 mi, sonlh-southwest 
nf the sonlhcrn boundary of the airport. 
Miis WTcckagc marked the approxiniate loca- 
tion over which the collision occurred. The 
F-S6L crashed about 1.8 mi. southcavt and 
the Bccchcraft about one-half mile south of 

Exaiuinatinn of the Becchcrafl showed 
the aircraft struck the ground 40 deg. nose- 
down on a southerly heading. The wings 
were attached to the cabin; however, the 
structure from the aft cabin rearward was 
destroyed. The powerplant was torn out. 

Fxaniiiiatioii of the Bccchcraft structure 
provided clear information rebtive to the 
inflight impact sequence. It showed that 
llie l'-86L nose and fuselage structure above 
the wing penetrated the right side of the 
Bonanza fuselage at about station 141.0, a 
location just aft of the nar cabin window. 
The vvindow frainc remained attached to the 
c.ibin; the vtnicturc aft of the location vvas 
destroyed. On the opposite side of the 
Bonanza fiivel.igc most of the tear eahin 
window and all .structure rearward of vt.ilion 
I2I.0 were destroyed. Between the left and 
tight locations then vvas a clear line of 
destruction which foniied an angle of ap- 
proximately IIO cleg, tlirongh the fuselage 
measured elcKkuisc from the nose relative to 
the fuselage centerline of the Bccchcraft. 
The manner in which the structure vvas 
affected sliowed that the line of shearing 
vvas from right to left; however, there vvas 
IIO disceniible evidence of vertical forces. 

The fact that the Beeehcmft wings 
showed no inflight contact damage indicated 
lli.it the right wing of the F-S6L passed be- 
low the plane of the Bonanza wing. Because 
the r-S(iI, was nearlv straight and lesel at 
impact, this f.ict further shows the Rimanza 
was also nearly straight and level. Finally, 
calcubtions based on the I ending and speed 
of the F-SfiL. the approximate speed of the 
C-88. and the llOdcgrce line nf structural 
shearing through the Bccchcraft fuselage 
show a reuniting hc.admg for the Bonanza at 
impact of 184 deg. iiiagnclic. From the 
only known witness to the collision it vvas 
learned that the Bonanza vvas flown straight 
and level on a constant heading fur a period 
which he estimated as thre'C hi five minutes 
before’ the- midair inipact. .Although the wit- 
ness thoDght the Bonanza pulled up and 
banked left one to three seconds before 
impact, the structural evidence clearly indi- 
cates this cither occurred after the collision 
or it vvas an illusion created as the two 
planes of different size and speeds merged 
and collided. Tire approximate true air- 
speed of 150 kt. for the Bonanza vvas 
based on the nianiifactiirer's operating sbta 
for the airetafl at niiruial cruise and at O.BilO 
ft. 

It is noteworthy that a rcasonahlc varia- 
tion of this speed factor above or hclovv 
normal cruise in this instance will not 
.ipprccbhly alter the computed heading of 
the Bccchcraft. 

The Chevenne Municipal .Airport is !o- 
cnlcd on the north side of the city. In 
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SILICONE NEWS Irom Oow 


Seals Where Others Failed 


Fairchild recently supplied several 
F-27B’s to Northern Consolidated Air- 
lines. which serves Alaska and Can- 
ada. Trouble started when tempera- 
tures dropped below — 50F. Seals 
caused doors to slick closed. After 
the doors were opened, seals were so 
hard the doors couldn’t be closed. 


WrUe If. 
Dept. I0I2A foi 
injoniMlion 


Silastic*, the Dow Corning silicone 
rubber, was used to replace the seals 
for the large cargo and passenger 
doors. Results: no sticking closed, 
no jamming open . . . Silastic main- 
tains a positive seal at all altituiles 
despite the wide variations in tem- 
peratures encountered. 
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"The telemetering linK was working fine. The whine of the tape 
as it passed over the recording heads was a precise information- 
laden sound. Then ... we had a power failure. Five seconds later 
we were back in business, but at the cost of millions of bits of 
information , . 

It just doesn't make sense to have investments totalling mil- 
lions of dollars hanging by a thread as thin as the risk of power 

Today you can buy systems power insurance in the form of the 
Condec Uninterrupted Power Supply. This unit will restore FULL 
VOLTAGE in 1.5 MILLISECONDS. There is no complete power 
break. Electronic systems can continue normal operation even 
though normal power fails. 

These diesel-driven units are available in sizes ranging from 10 
to 200 kilowatts. Since the engine runs only when emergency 
power is required, operating costs are negligible, maintenance, 
practically nil. Can you afford to be without an UPS unit? A phone 
call, wire or letter will arrange a demonstration at our plant. 


POWER eOUIPMENT DIVISION 

OOHSOUDATCD DIESEL 
ELECTRIC CORPORAVON 



eeo CANAL STREET • STAMFORD, CONNECTICUT 
1SB19 LANARK STREET . VAN NUY8, CALIFORNIA 


addition to being the boiiic busc of tlie Air 
National Guard Squadron it also semes thme 
scheduled air carricTS and t'onsiderablc gen- 
eral aviation and niilitars' traffic. The airport 
has a conventional firc-milc radius control 
rtonc and utilizes conventional left traffic 
patterns, one for light aircraft and the other 
for hcavv traffic. Tlic first is close in and the 
latter is nithin three miles of the center 
of the airport. In addition, the F-86Ls iisc 
a tactical approach and 160-dcg. overhead 
landing palKm. .Ml of these patterns were 
published and disseminated locally 'Fhe use 
of the airport by tlic jet fighters and the 
fact that they made instrument low ap- 

E hes uas also published in the .Mrrnan's 
e according to its publication proce- 

Anothcr factor relalise to this collision is 
tliat the F-8fiL flight utilized UHF (ultra 
high fiequencs'l communications and the 
Bcechciaft was equipped with \'1IF (s-cry 
high frequcncvl conimnnications. The 

mally. simulcast on both VilF and UIIF 
communications. The F-86L pilots and the 
Bonanza pilot, therefore, could not overhear 
radio communications made with respect to 
the other. 

ANALYSIS 

From the evidence gathered in the acci- 
dent investigation it is apparent that the 
collision occurred ont.side of the Chevenne 
.Airport traffic pattern but within the limits 
of the airport control zone It occurred 
while both flights were being made on \'FR 
flight plans and in weather conditions which 
were virtually clear; r isibility was reported 
as 90 mi. Under these circiim.stanccs Civil 
Air Regulations* impose upon the pilot di 
rect and full responsibility to arold collision 
through visual detection and avoidance of 
other aircraft. The Civil .Air Regulations 
also state rules regarding right-of-wav under 
various conflicting situations. Because avert- 
ing collision rested solciv with the pilots 
it is imperative in accident investigation to 
determine the opportunities afforded each 
pilot [o carry out this rcsponsibilitv. In 
order to determine and evaluate tlicm it is 
necessary not only to determine the manner 
in which the aircraft collided but also the 
relative position of each aircraft with respect 
to the other during the 60-sec. period of 
closure prior tn collision. Tlic testhnonv of 
the jet pilots, the inflight structiital damage 
to the Bcechcrafl. and other information 
gathered during the investigation provided a 
good foundation for an accurate analysis of 

.Analy.sis of the factual information and 
physical evidence leads the Board to the 
determination that the inflight contact 
sequence hegan with the Beechcraft on 
a heading of 1 54 deg. and the F-86L on o 
heading of llfl deg. Initial inflight contact 
octurred when (he F-S6I. nose structure 
contacted the fuselage of the Becchciaft 
just behind the right tear cabin window. 
The sequence progressed as the nose 
structure above the wing of the F-861. 
penetrated and eut through the Beechcraft 
fuselage at an angle of 110 deg. to the 
fuselage centerline measured clockwise from 
the nose. Forces attending flic sequence 
.sheared off the Bonanz.i fuselage aft 
of the swath line while the right wing 
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of the !• 861. niovi piukilsly passed lidovv 
the plane of the wings of the BceciHrafl. 

Because the colliding F-S6I, was in 
straight and level flight during the sequence 
and because the wings of neither aircraft 
made contact if is most apparent the 
Bonanza wav also straight and level. This 
is substantiated by the bek of any vertical 
deformation to the structure involved in 
Ihc collision. These factors cause the Board 
to believe that no evasive action oenured 
which sltonld indicate the Bonanza pilot 
saw the F-86Ls during the collision closure. 

.As part of the Board's analysis a vector 
diagram was prepared using the .iforestaled 
factual material nccessarv to the study. In 
this manner the pioKuhlc fhglilpalhs of the 
aircraft were determined for the 60-sec. 
period of closure prior to the collision. 
f’’rom the study if wav possible to determine 
Ihc relative piisition or each aircraft to the 
other -It any given period Similarly, It wav 
possible to assess the opportunities .iffordetl 
rath pilot to have sijlitcd the other’s 
aircraft In order to avoid the collision. 

The stinlv shows that at the licgiiining 
of the 60-vec. period the eolliding aircraft 
were sepai.ilcd 5.48 slat. mi. .\t this time 
the Becchcrnlt was located 6' cleg, to the 
left of the nose of the jet formatioii leader’s 
aircraft, ll uonh! have hoeii slightlv above 
the le.icJer ami visible to liiin ifiroiigh the 
(.inopy glass, presenting i t|nartcring rear 
profile. During the ftrsf st1 vet', while the 
F-S6I.V were tinning, tlic angular position 
nf the C ?a graduallv shifted to a position 
about 26 deg. lu the kit of the nose of 
llie leadei's aiici.ifl .iiiil to approvimately 
csckwel. During the final TO sec., ss-ith 
formation straight .iiid level, tlie position 
of Ihc Beechcraft would lomaiii uneliunged. 

The study aho shows that at the 
Iseginnhig of the 6(l-sec. period the F86L 
foimation was positioned 129 dog. to the 
right rear of the nose of the Beechcraft, 
or approvimafclv 40 deg. to the rear of the 
dO-deg. position. The jets would have 
been beloss- the level of the Beechcraft. 
During the first 50 Sec. the position of 
the je't form.ition would gradually shift 
forward until it svas positioned level at a 
sighting angle nf 110 deg. to the rear of 
the nose of the C55. Diiiing the final 
50 sec. this posifinn would remain 
unebanged 

CONCLUSIONS 

From the available es'idcncc and analytical 
study of this accident It Is the conclusion 
of the Board that an overtaking situation 
occurred in which the F86L formation 
osertook the Beechcraft from its right rear. 
The Board concludes that during the 60-see. 
period of closure the Beechcraft svas 
positioned well within tlie forward visual 
quadrant of the jet formation leader and 
that it presented an .idcqiiatc profile for 
visual detection nithin the distance which 
separated the aircraft. The Board therefore 
concludes that there was .in adcqiate 
opportiiiiity for the jet formation leader 
to have seen the Beechcraft in time to 
have led his wingman off collision course, 
in accordance with Ihc responsibility of 
an overtaking pilot. 

.At all times during the 60-sec. period be- 
fore collision the jet formation was posi 
tioned well to the right rear of the Beech- 
craft. This position was as much as 129 deg. 
and was never less than 110 deg. It is hmda. 
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mental that a pilot's pinn.m rcspuiisibilitv 
IS to direct his atlenlioii tn tlw most 
critical arc.i, which is the ISO-deg. quadrant 
ahead of his aircraft. While this is not 
intended to mean that a pilot should not 
search all areas available to him. it docs 
mean that his greatest effort should be in 
the direction of flight with reliance that 
an overtaking pilot will similarly fulfill the 
same responsibility. Accordingly, the Board 
does not believe that the opportunities 
afforded Lewis were sufficiently .adequate 
to have expected him to have seen the jets. 

The Board believes that the action by 
the National Guard unit to require the 
.s.ifetv pilot to remain m this role through- 
out an entire mission is an effective mcasiitc. 
It is bclicscd to be effective in that the 
requirement will permit gieatcr uliliration 
of liotb pilots 111 such flight in the difficult 
task of looking for otfiet aiicraft. Tlie 
second action taken was to raise the jet 
.lititodc minimum prior to initial approach, 
This was also done by the .Air Guard unit. 
TIic Board believes that if there is a 
concentration of traffic in the Cheyenne 
Airport area between 5,000 and 4,000 ft., 
action to utilize a higher altitude by the 


figlitvis siiould also lie effective in reducing 
collision exposure. 

The Board dctermiiics that the pinlvablc 
cause of this accident was that duiliig an 
overtaking situation the jet formation leader 
failed to see the Beechcraft in lime tu lead 
his wingman off collision course. 

By the Civil Aeronautics Board: 

AVhitney Gillili.vvd 
Chairman 

G. JosFPii MixrTTi 
Member 
Alan S. Boyd 
Mcnihcr 
/. S- Beacdos 
Member 

Chan Gurney, Vice Chairman, did not 
participate in the adoption of this report. 

SUPPLEMENTAL DATA 

The Civil .Aeronautics Board wras notified 
of this .locident shortly after it occurred 
on Dec. 15, 1959, .An investigation was 
initiated in accordance with the provisions 
of the Federal Aviation Act of 1958. 
Depositions, ordered by the Board, ss'crc 
taken in Cheyenne, U'yo,, on Feb. 4, 1960. 

Pilot Gene A. Lewis, 57, tesided in 


Avro 748s in Production ot Manchester 

Avro 748s being built lot Hawker Siddeley Aviation arc on the production line at the 
Cbadderlon (Manchester) factory of A. V. Roe & Co., Ltd, Firm orders for 15 of the 
44-scat feeder-line aircraft have been received from several Btilish airlines, and the air- 
craft is also being built under license by the Indi-m govemiiicnt. The first production air- 
craft u due for delivery to Skyways, Ltd., next year. 'I'wo Rolls-Royce Dart Mk.514 
turboprops, etch delivering 1,740 eshp., power the 748, which svas first llow-n in Imic. I960. 
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luclear scientisU and engir 


Take a new direction in Solar Reflection? 




to do it at [ m'lhlL 


70% less weight than other solar reflectors capable of withstanding 
the rigors of space for extended periods of time . . . 

Strong enough to withstand the severe stresses encountered in rocket 
blast-oB and boost . . . 

Can be folded to fit a rocket case during launch, automatically unfolded 
once orbit is attained . . . 

These are some of the design characteristics of the lightweight solar 
reflector developed by our scientists and engineers for use in space. 
This Fresnel mirror can collect and concentrate solar energy to run 
direct conversion systems, Stirling cycle engines, Rankine cycle mercury 
turbines, solar regenerated fuel cells and many other devices which will 
provide electric power for space missions. 

In devising this solar collector, our researchers have been aided by 
Allison’s extensive resources— our physical optics and metallurgical 
laboratories, American and European consultants, our Scientific Advi- 
sory Board and every resource General Motors possesses. 

Whether your problem is concerned with the heavens, the earth or the 
oceans, Allison has the will and— if it can be solved— the way to solve it, 
We’re doing it for others— we could do it for you. 

Illustrated isamodel oj a collapsible solar reflector developed by Allison 
to collect and concentrate solar energy in a variety of space vehicles. 

ENERGY CONVERSION 
IS OUR BUSINESS 




for Continued Leadership 
in Electronics 


Aircraft Radio Corporation has long been known and 
trusted for Its outstanding line of lightweight, precisely 
engineered airborne COM/NAV electronic equipment. 
ARC equipment and systems fly the skyways of the 
world, in every type of aircraft, in every kind of weather, 
delivering accurate and reliable service. 

The same ARC research, development, and engineering 
skill which maintain this position of leadership is ready 
to work for you ... to cooperate with you toward the 
most effective solution to your problem. 

Specialized Areas of 
ARC Research and Development 


ARC COM/NAV EQUIPMENTS 

Type 12 Equipment' 
Type 21A 
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.St. CluiiJ. Mii>ii. jiici ujs the senior 
memher of Sccnit Oiitdooi Advcilising, 
Iiic., part owner of tlio Bccchttaft C55. 
lie held a private pilot ccrtific.itc with 
vingic-enginc land mliiig issued by (he 
Fcdotal Aviation .Agency Jimc 29, 1959. 
FA.A records indicate tlial at that time lie 
had acquired 19 hr. dual, of which 6 hr. 
were on crosscountry. He also had 82 hr. 
'olo, of which 62 were cross^tountrv. As 
near as can be determined, at the time of 
the accident he had accumulated a total of 
525 hr. of flj ing. Lewis satisfactorilv passed, 
without waiter, a class III medical exami- 
nation .Apr. 22, 1959. 

Capt. William K. Meckem, age 51, 
resided in Hubois, Wso. .\t the lime of 
the accident he was ciiiplovcd by the 187th 
Fighter Interceptor Squadron of the Wyom- 
ing Ait National Guard as an air training 
•iipersisor on a full-time basis. He isas 
a rated pilot on Hying status and possessed 
.1 5-2 (wliitcl nistriinienl curd issued by 
the Air Force Dipt. Meckem also held a 
ivinimcrci.il pilot certificate ssitli single- 
engine land and instrument ratings. He 
licid a currently solid military plusical 
es.imination ecrtifiiate. He liad flown a 
fohil of 2,-150 hr. Of this tnt.il 1,250 is-eic 
m military aiicralt, of which IfiO were in 
the P-S6L .-lircr.ift. 

First Lieutenant Howard T, .Anderson, 
age 50, resided at 1665 Chester. .Aurora, 
Colo., and was cmplosed as a professional 
pilot. Lieutenant Anderson ssjs also a 
member of the 1-S"fli Fighter Interecptoi 
Squadron as .i put time rcsers-c officer. 
He was a squadron pilot. He- was a rated 
pilot on flying status and held a 5-2 (sshitc) 
instrument canl issued bv the .Air Force, 
flc also held a commercial pilot certificate 
with single-engine, mnlli-cngiuc, and instru- 
ment ratings, l.ieutenjnt Anderson held 
eurrenth' i-alid FA A and .Air Force medical 
certificates. He had accumulated a total 
of l.-tOO hr. nf which 800 were in civilian 
aircraft ami 600 ss-ere in milit.ary aircraft. 
He had flown 500 jcl hours, of which 250 
were in the F-S6I. .lireraft. 

Becchcraft C-55. N IS5«in, was manu- 
factured in Aliirch, 1952. hv the Beech 
Aircraft Co. .As.iilable records indicated 
It ssas purchased in Ms present owners 
May 19, 1959. Tile' most recent periodic 
inspection ssas performed Jiilv 2-t, 1959. 
■AH ajrss'orthmcss dircclivcs had been com- 
plied with and records inditate-d the aircraft 
to have been maintained in an airworthy 
condition. .A rccordi'ig t.irhometcr shoss-cd 
a total of 1,"84 hr. for the aircraft and a 
log entrs- of engine os-erliatil on Jan. IS. 

1958. indicated that since tlieii the engine 
liad operated 75" hr. The engine w-as a 
Continental, Model F-1S5-II, and it ssas 
equipped with a Becchcraft propeller, iiinde! 
215-107. blade nindcl 215-207-88. 

F-86L, 5 5-5662. ssas maiiufaclured bs- 
North .American .Avi.itioii. Inc., in 1955. ft 
was possessed and niamtaiiiccl by- the 1S7th 
rightcr Interceptor Squadron hascsl on the 
Cheyenne. U'yomine Municipal Airport. 
Aircraft records imficatc-d it had finmi 
9S8 hr,, of vshich 28 were since last over 
liaul. The hst line inaintcnancc and pre- 
flight inspection was petfotmed Dec. 15, 

1959. the day of the .iccident. The airciaft 
was powered by a Cciicral Electric Jd'-CE- 
55 turbojet engine. Total time on the 
engine vsas -4D8 hr. 
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BUSINESS FLYING 


Germans Completing RF-1 Pusher Plane 





By Edith Walford 

Krcfcld-Ucidingeii. Germany— Final 
assembly of the first protott’pe six-seat, 
tn’iii-eiigine Rl'-I executive aircraft, 
built br- Rliein-Mugreugbau Gmbll.. 
is no'v nearing completion at the com- 
pany's plant here. 

•Pending dclirery of a specially 
adapted Hatt/.ell propeller from the 
United States and tlie completion of 
some minor alterations being made to 
the plane’s poivcrplant instnllation, 
flight trials are scheduled to begin 
shortly. 

Engineer Haiino Fischer, who also 
derelopcd the R\\'-^ Xlultoplane non- 
in license-production at Uerdingen 
(AW June 20. p. 28-f), is responsible for 
the RF-1 design. 

Design Details 

The RF-1 is a shoulder-wing mono- 
coque structure made chiefly of plastics 
to reduce inaintenanee costs. Like the 
RW-3- it features sercra! unconren- 
tional desigt} details ainred at improv- 
ing its STOL characteristics and en- 
abling the plane to operate froirx un- 
prepared ground and grass strips. 

'I'hc aircraft is powered by two Ly- 
coming O-’40-.AI.A engines rated at 230 
hp. cadi at 2.575 rpni. They arc in- 
stalled in the wings and drive a single, 
pushcr-tvpc Hartzcl! propeller. .A free- 
wheel clutch enables the independent 
oper.ition of either engine. If one of 
the engines fails, it can be dechitdied 
automatically without adversely in- 
fluencing the |)erfotmance of the plant. 

Tilt- novel design features consisting 


RF-1 Specifications 


Dimensions: 

Span 45.9 ft. 



42.9 ft. 

Height 

12.6 H. 

Weights; 

F.mph weight . . . 


Useful load 

1.985 lb- 

Gross weight . . . 

5,955 Ib. 


Powerplant: 

Two 250-hp. Lve 

oniing 0.540. 

AIA engines .... 

500 hp. 

Fuel: 

Noniial fuel capac 

tv. .95.1 U.S. gal- 

Fuel capacitv of 




Fuel consumptio 


speed with both 

engines . 26.6 gpli. 


RF-1 Monoplane Performance 



Maxhimm speed . 180 mph 

Cruising speed 160 mpli 

Takeoff distance (at 5.072 1b.) 560 ft 

Takeoff distance (at 5,955 lb.) 502 ft 

Rale of climb (at 5.072 lb.) 2-f.2 fps 

Rate of climb (at 5,955 Ib.) 19.1 fps 

ScTS-ice ceiling (at 5,072 lb.) 21.600 ft 

Service ceiling (at 5,955 lb.) 20,500 It 


Rell Helicopter Cuts 
1961 Model Prices 

Ft, Worth, Tex.— Significant price 
reductions will m.irk Bell Helicopter 
Co.’s trio of 1961 commercial models in 
line with firm’s intention to stimulate 
sales and new markets at a faster rate. 

New versions of the 47G will sell for 
5550 less than 1960 models and the 
executive four-place 47| will sell for 
52,500 less than last year’s version. 
Prices of the 1961 models will bei 
Model 47G-2A, 559,950; Model 47C-3, 
543,950 and Mode! 471-2, $69,950. 

The helicopters also are marked by 


of a half-ring wing, thrust-deflection flap 
and the propeller mounted in a ting 
have coinljincd to form a tunnel effect 
resulting in increased lift and thrust and 
enabling the plane to take off after a 
ground run of about 360 ft. 

The low-slung fitsclagc. fitted with 
an electrically operated retractable tri- 
cvclc landing gear, allows passengers 
to bextrd the aircraft without the aid of 
steps or a ladder. 

Passenger Seating 

The cabin accommodates six pas- 
sengers including the pilot. Pilot and 
one passenger srt side-bv-sidc in tlic 
cockpit and the remaining four pas- 
sengers sit on tire two facing bcmSies 
in the rear of the cabin, which are 
separated bv a folding table. 

Bv removing the two tear benches, 
the plane can easily Ijc adapted for 
freight-canying or ambulance duty. Two 
large doors, one on either side of the 
cabin, open in the middle and fold back 
upward and downward to simplify load- 
ing of bulky baggage or freight. Wlrcn 
used as an antbufance. the RF-1 can ac- 
commodate up to four stretchers in ad- 
dition to the pilot and copilot, a doctor 

A definite price for the Rl’-l has not 
vet been fixed, but Rhein-l-'lugzeiigban 
savs it will prolsablv cost .about $55,000 
(DM 220,000). 

Biologist Seeks Data 
On Waterfowl Flights 

Reports bv civilian and nriiitary pilots 
on migratorv and navigation patterns 
of waterfowl (ducks and geese) arc be- 
ing solicited bv Kugenc Decker, R. D. 1, 
Emienton. Pa., a waterfowl biologist, 
lie is seeking reports on (1) waterfowl 
flocks flying at altitudes above 6,000 
ft-; (2) flocks above or between cloud 
lavets; (3) flocks flying in apparent con- 
fusion. i.c. lost, and (4) anv other un- 
usual flight behavior. Decker is seek- 
ing postcard reports giving dates, times, 
location and current weather during 
the observation. 



NO SPRINGS 

IN KEARFOTT’S 
RELIABLE 
SERVO VALVE 


Kearfott's unique approach to electrohydraulic feedback amplification 
design has resulted in a high-performance miniature servo valve with just 
two moving parts. Ideally suited to missile, aircraft and industrial applica- 
tions, these anti-clogging, 2-stage, 4-way selector valves provide high 
frequency response and proved reliability even with highly contaminated 
fluids and under conditions of extreme temperature. Titanium construction 
provides high strength-to-weight ratio. 
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solve Automatic Sequencing Problem! 



When a pilot ejects at high speeds, seat-man separation is delayed hvo 
seconds to prevent injury and parachute tearing. However, this delay at 
low altitudes, where election is rarely made at extreme speed, may preoer\t 
full piirae/iiife opening before the pilot hits the ground! 

To reduce this delay and to inaease pilot safety at low altitudes, Pacific 
Scientific has des-eloped a Speed Sensor and a Parachute Release Actuator 
for the Air Force that cuts the two second delnv to one second - and 
deploys the parachute in less than 1/lOth second! In addition these hvo 
dewes permit a three second delay at high speeds - and high altitudes 
— thus providing the conect sequence of automatic seat separation and 
parachute deployment under any condition! 

Both devices are umi.sually simple, rugged and dependable. And they ore 
designed to permit easy installation on existing equipment at little cost! 
This is the type of reliable engineering in- 
genuity Pacific can offer your company . . . 
the capability to resolve perplexing prob- 
lems tvilh practical, simple solutions. 



significant technical improiements 
aimed at increasing performance and 
cutting operating costs. They will be 
displayed for the first time at Helicopter 
Assn, of America’s annual meeting in 
Haddonfield. N. J.. /an. H-18. 

Indications are that Bell Helicopter 
Corp. is getting set to promote a break- 
through in commercial sales and ac- 
ceptance of helicopters by businessmen 
and charter operators and is aiming to 
tilt the industry’s normal growth cunes 
upward more sharply from their steadi' 
uptrend of the past. In addition, man- 
agement is aware tliat the impact of 
Cessna’s entry into the helicopter field 
uith its four-place CH-lC-con.sidering 
business airaaft maker’s financial 
strength and fixed wing merchandising 
know-how— provides a competitise fac- 
tor that requires hardcr-hithng commer- 
cial sales efforts than anytime prcsioush' 
m the rotan- wing industry. 

Bell Helicopter President E. J. Du- 
e.iyct said that the price reductions were 
made possible by standardization of all 
three models by designing for maxi- 
imim interchangeability of components 
and use of rigid cost conttols- 

Pros-iding as near alike components 
for all three models not onlv makes 
possible production cost cuts because 
of simplifying procedures, but a higher 
volume on parts also reduces Ihcir 
maiiuf.icfuriiif costs. It is expected that 
this philosophy will also cnciHirage sales 
since intetchangeabilitv of components 
will pros-ide fleet operators with sasings 
in spares requited, siiiiplifi- maintenance 
and reduce laliot costs. 
Interchangeable Parts 

All three models will base intcr- 
changcahilitv of dynamic parts includ- 
ing main and tail rotor blades, iiuiiii 
rotor hub, transmission and detailed 
parts. Ill the case of the three-place 
47G-2A and -I7G-? iitilitv models, the 
only difference is the engine. Not onlv 
are dynimiic components the same but 
cabin and center frame ate identical. 
Use of larger, self-aligning boost qlin- 
dets and location of the landing light 
switch and starter button on colleetisc 
pitch handles on all three models also 
IS aimed at reducing maintenance and 
improsc handling, iletc arc basic tech- 
nical features of tiic 1961 Bell Heli- 
copter line: 

• Model 47G-2A Troo]>et, powered bs’ 
a Lycoming engine of 240 hp, 

for takeoff and 220 lip. continuous, 
features a 400-lb. pasluad increase for a 
ncu' ecrtilirated gross weight of 2.S90 
lb. and will base a top speed of lOf 
mph., ? mnh, higher than last year's 
'■ersion. Pcrfoniiaiice increases arc made 
possible by use of the Model 47/ rotor 
ssstem uhich incorporates main blades 
2 ft. laigcr in diameter than the 47G'2's 
former system. New useful load of the 
new 47G-2 is 1.212 Ib, Incorporation 
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of the 47J’s rotor system and 47G-3’s 
longer tail boom base provided impor- 
tant improsements in handling char- 
acteristics. Bell pilots said. Deliveries 
of the 47G-2A svill begin in January, 

• Model 47G-3, which features high 
altitude performance through use of 
flic turbo supercharged Franklin 6VS- 
355A of 240 hp. for takeoff and 220 hp. 
continuous ratings, has a 200-lb. pay- 
load increase, bringing useful load to 
1,241 lb. witli maximum gross weight 
of 2.850 lb. First deliveries of this 
model also are scheduled for Januarv. 

• Model 47J-2 four-placet has had the 
takeoff power rating of its VO-540 en- 
gine incTCa.sed 20 hp. to 260 hp., while 
the continuous rating remains at 220. 
Performance increase makes it possible 
for the aircraft to ha\e useful load ca- 
pability out of ground effect. The new 
model will be able to lift its 1,120 Ib. 
useful load up to 4.000 ft. out of ground 
effect or in excess of 12.000 ft. for nor- 
mal opentions. The 47J-2. no«’ in final 
stages of certification, is expected to 
be available in early 1961. 

Interiors on the new models will in- 
clude thicker seat cushions, improved 
sound insulation and washable floor 
coierings. Scats and fotcwall coveting 
on the 47G-2A and 47G-3 will be avail- 
able in a choice of fiixr colors; white, 
light blue, green, crimson and sand. 
Standard 471-2 interiors are the same 
material u’ith a selection of flirec colors. 
Dc luxe interiors for the 47J-2 are asail- 
ablc through Horton & Horton as op- 

FAA Realigns Rules 
For Modified Planes 

Washington-The Federal A\iation 
.Agency has adopted a program which 
is designed to accelerate the certifica- 
tion of aircraft modified for business 

The new program was developed by 
the FAA in consultation with principal 
aircraft manufacturcra. repair stations 
and corporate owners of aiicraft. Pur- 
pose of the program is to ensure 
promptness and uniformity in certifi- 
cations which totaled 3.500 during the 
past four vears. Hero ate the major 
points of the program; 

• Improved system for dissemination of 
data and information iretween E.A.A 
tMions will be put into effect. Special 
office in Washington headed by a chief 
modification engineer is being estab- 
lished to coordinate distribution of 
data. System is expected to improve 
uniformity in interpretation of modifi- 
cafion data. 

• Industry wall be given mote authority 
in modification programs through a 
new rating to be known as Approved 
Modification Station. Such stations will 
base authority to approve supplemental 
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Russians Develop Sporfs Monoplane 


Russia's Kharkov Aviation Institute has developed two light, pusher-fj’pe sports monoplanes 
designated KhAM7 (above) and KhAI-I8. The single-place KhAI-17, powered by a 30-hp. 
engine mounted behind the cockpit, weighs 772 lb., "can fly many hundreds of kilomctets 
nonstop," and has a ceiling of 8,21X1 ft,. dcsigner,s claim. Top speed is about 9? inph, A 
two-place, “high-perfomiancc" version of the Kh,AI-17 has also been designed- Designated 
the KhAI-18, it closely resembles the KhAI-17 hut is equipped with a 50-hp, engine. Top 
speed of the KhAI-18 is over 124 nipli,. -and range is "over 1.86? mi." Gross weight is 
1.1U2 Ib. Fits! public demonstration of the KhAI-18 is scheduled for nest summer. 

ADjVIA Members Told 
To Make Sales Effort 

Palm Springs, Calif.— Plans to fur- 
ther expand business and executive air- 
craft sales liy concentrating on the 
90% of companies whicli could, but do 
not. effectively utilize lightplanes were 
outlined by the Aviation l5istributors 
and Manufacturers .Assn, during their 
36th meeting held here. 

Members generally agreed with a 
panel formed to forecast the economic 
outlook that business aircraft presentiv 
are being used by only 10% of the c-rm- 
panies which can effectively utilize 




Spray Pump FiHed to Piper Pawnee 


Agricultural Aviation Engineering Co., Santa Oata. Calif,, has developed Series 6600 light- 
weight spray pump, shown installed here on a Piper Pawnee ag plane. Pump has 
application rate in excess of 10 gal. pet acre. Three fans arc available; fixed pitch metal and 
wooden fans and an adjustable pitch unit. Prices start at S77.20. 


ts'pe certificates covering their own 
modifications. 

• FAA will work with industry to de- 
velop improved guidance for 1'A.A field 
personnel. Manufacturers will be asked 
to provide manuals in this connection. 

• Industry will consider drafting and 
proposing to h'AA a new Civil Air Regu- 
lations section pertaining to large air- 
craft used for business purposes to 
streamline modification programs. 

• Industry ha.s agreed to advance plan- 
ning in modification operations as a 
means of providing F.AA with .sufficient 
wanting of peak work loads, particularlv 
when adccjuatc scheduling of required 
tests must be arranged. 
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KEARFOTT developed 


and now produces 
hydraulic control systems 


for the I Pershing | missile. 


Engiiiccrt: Kearfail offers challenging 
opportunities in advanced component and 
system development. 


KEARFOTT DIVISION 

OWe falls. New Jersey 



GENERAL PRECISION, INC. 
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them. Ill the past, distributors and 
manufacturers ha\-c allowed the major 
manufacturers to carry the message of 
aircraft usefulness to the market, but 
incumbent ADMA President Paul A. 
Kennedy of Southwest Airmotise Cotp., 
recommended that the association un- 
dertake a nationwide advertising cam- 
paign- 

One sample advertisement offered to 
survey a prospective customer’s business 
transportation requirements and make 
recommendations as to the type of air- 
craft suitable, approximate initial cost 
and operating expenses- It was resolved 
that further study would be given such 
a campaign and action taken to insti- 
hite advertisements in a nationally cir- 
culated business magazine. 

Rather than allowing a "Let Geo^ 
Do It" attitude to prevail in promoting 
business aircraft sales, Kennedy urged 
-ADM.\ members to support campaigns 
to sell aircraft inasmuch as benefits from 
increased sales would accrue to members 
in the form of increased business. 

Growth outlook for general aviation 
was surveved by H. ^\'ebstc^ Cram. Ly- 
coming division of Avco Corp., who 
was elected a vice president of ADMA. 
Total retail sales in 1950, Crum said, 
amounted to S25.5 million- This in- 
creased to S175 million in 1959 and 
will top S180 million in 1960. Crum 


ertimated that the 1960 figure would 
double to S360 million bv 1965, and 
double again to 5720 million in 1970. 
Hours flown by business aircraft, he es- 
timated, would increase from 6.3 mil- 
lion in 1960 to 10 million in 1970 and 
the number of business aircraft would 
increase from 31,500 to 60,000 in 1970. 

Greater utilization of business air- 
craft can be realized only if ability to 
operate in instrument weather is af- 
forded the single-pilot aircraft and the 
I'oderal Aviation Agenev ’s Bert A. Den- 
icke described a research project under 
which instrument panels could be 
standardized. The FA.^, Denicke said, 
has offered to assist business and gen- 
eral aircraft airframe manufacturers in 
designing an instrument panel which 
will allow space for all components nec- 
essary for instrument flight. Present air- 
craft, especially single engine, multi- 
place types, do not have the space 
within the airframe for electronic in- 
stallation nor room on the instrument 
panel for placement of display instru- 
ments. If a standard panel were ac- 
cepted by all of industiy, each aircraft 
could be equipped according to the 
pilot's ability and desire without having 
instruments located outside the pilot's 
reach or view. FAA has offered to fund 
such a research project jointlv with ma- 
jor business airframe manufacturers. 



Moose Herds Tagged by Helicopter 


Ontario Department of Lands and 
Forests is using a Bell 47G helicopter 
for large-scale taking of moose in 
rugged lake and rotest country, elimi- 
nating the former hazardous system of 

New system was devised by the de- 
partment’s D, W. Simkin and E. H. 
Stone, with Ben Kent as pilot. In Sep- 


tember, the men— in 11 hr. flying time 
-tagged 50 moose out of 73 observed 
from the air. Nine were bulls; others 
were cows, calves and jxratlings. 

In addition to the roundup, in which 
horsemen corraled the animals much 
like cattle, tlie helicopter previouslv 
had been used to spray paint on animals 
from a liovering position. However, the 
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PROPULSION 

DEVELOPMENT 

ENGINEERS 

Challenging new programs 
in airbreatiiing and non-air 
breathing projects offer ex- 
ceptional opportunities for 
propulsion development 
engineers. Current Projects 
require engineers interested 

Engine Cycle Analysis 
Fuel/Fluid Systems 
Dynamic Controls 
.Seron<lary Power 
Hazard Protection 
Failure Analysis 
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marker dye usually washed off and thus 
was of no research value, particularly in 
charting herd movements. 

Tbe helicopter now patrols lakes, 
where moose reed on aquatic vegetation 
in the shallows from earlv spring until 
the winter freezup. Bv flying low, the 
helicopter frightens the moose into 
deep water, forcing it to swim. Kent 
then lands the aircraft, taxis next to 
the moose, and an officer tags the cat 
from the pontoon. 

Main reasons for the tagging are to 
chart movements; if moose range only 
over limited areas, hunters could de- 
stroy the entire population in a matter 
of years. 

Ontario Fish & Wildlife Branch will 
evaluate data on the basis of tags re- 
turned by hunters. 

PRIVATE LINES 

Rollout of the first production Piper 
Cherokee four-place lightplane (,\W 
Nov. 14. p. 128) will be a feature of the 
SOth birtnday celebration of \\'. T. 
Piper, Piper Aircraft president, at the 
company’s new Vero Beach, Fla., plant 
Jan, S, Piper also will dedicate the new 
facilitv, built for production of the new 
Cherokee. Open house vvill be held 
from noon to 5 p.m. 

SIAI-Marclictti Rivicro amphibian 
vvill be imported to U. S. by Lane .Air- 
craft Co.. Dallas, Tex., for marketing 
at a 535,000 sales price. Four-place 
plane will be assembled at Love Field 
bv Southwest Aimiotive. 

ScatUght Corp., designer of a new 
seaplane at Panli, Pa., has consolidated 
its development staff with the engineer- 
ing staff of Vanguard .Air Sr Marine 
Corp.. which is developing Omniplane 
\TOL (AW July IS. p, 38). The nevv 
Seaflighl plane will be designed to be 
towed by automobile to water resort 
areas. Manufacturing facilities of Van- 
guard’s Northeast Metals Industries Di- 
vision will be used for seaplane produc- 
tion. Expanded staff also will work on 
the Omniplanc. which is scheduled for 
first flight about Mar. 15, 1961. .Air- 
craft now has completed tests at Na- 
tional .Aeronautics and Space .Adminis- 
tration wind tunnel at Moffet NAS, 
Calif. Companv now is considering 
a turboprop version to meet military 
\TOL transport specifications. 

Bendix Corp.'s Radio Division has 
developed a combined audio control 
panel and isolation amplifier for light 
aircraft, according to C. I. Rice, avion- 
ics manager. New unit is aimed at use 
in single-pilot, twin engine airaaft 
equipped for instrument flight opera- 
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COOnDlNATOES 


United Technology Corporation, 
on the San Francisco Peninsula, has 
immediate specific openings for 
highly qualified Program Coordi- 
nators who vvill monitor technical 
programs; assist in conducting peri- 
odic program reviews; and work 
closely with project engineers and 
corporate management to assure 
fulfilment of program objectives. 
Requirements are physical science 
or engineering degree (advanced de- 
gree preferred) and at least six 
years' experience in rocket propul- 
sion or related fields of research and 
development. 

If yoii are interested in UTC, please write 
to C. F. Qleseler, Dept. i-A 


A subsidiary of United Aircraft Corporation 
Box 358, Sunnyvale, California 
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NASA program-highlights 

NEXT DECADE 
IN SPACE 

Year 4 to 14 of the Space Age 




PtojacC Surveyor— Fir 
ing on moon. Conduct ob 
Irom stationary position. 



Solar Observatory-360 lb. Large 


Project Mariner -600 to 1200 (bs. 
First U. S. Planetary missions to 
Venus and Mars. Moditiedcrett for 
hard landings on moon. 


Project Voyager-Orbit Mars and 
Venus and eject instrumented cap- 
sule for atmospheric entry and 
perhaps landing. 




system wiit keep cameras po 


-1000 lb. geophysical research 
salellile designed lor a neat earth 
circular polar orbit or an inclined 
highly elliptical orbit. 


Project Aeros-24-hour stationary 
weather satellite. Launched in 
eguatorial orbit. Three satellites 


60.000 lbs. 

40.000 lbs. 

20.000 lbs. ^ 


Anticipated Gri 
Spacaei^aft in li 


Launch Vahldas-lfew and more 
powerful launch vehicles; chemical, 
electrical, riuclear propulsion. 


iT given a group 

You are invited to work alongside the many 
distinguished and dedicated members of our 
technical staff. For details about 
outstanding professional opportunities, 
address your inquiry to the Personnel 
Director of any of these NASA Research and 
Space Flight Centers — 

NASA Ames Research Canter • Mountain View, Calitornia 
NASA Flight Research Center • P.O. Bos 273, Edwards, Calitornia 
NASA Goddam Space Flight Center • Greenbell. Maryland 
NASA Langley Research Center • Hampton, Virginia 
NASA Lewis Research Center • Cleveland 3S, Ohio 
NASA Marshall Space Flight Center • HunlsvIHe, Alabama 
NASA Wallops Station ■ Wallops Island. Virginia 



National Aeronautics and Space Administration 


WHO'S WHERE 


(Continued from page 23) 


. Stum 


Doiiholm, 


lead i: 


newly established Power Conversion Oepait- 
ment. Coodrieh-Higli Voltage Astrrinautics, 
tnc.. Burlington, Mass., and Dr, Sum V. 
Nablo, head of the nesviy established Elec- 
trostatie Propulsion Department. Also: 
lusun Weismun, manager of operations For 
CHVA. 

Rear Adm. W. C. Chambliss (USX, ret.), 
director of cumnumications. Space Tcchnol- 
r:gy laboratories, Inc., Los Angeles, Calif. 

Daniel ,Ai has joined the Technical Staff 
Science Co.. Pasa- 




Eugene L. Woodcock 


j, Calif. 

lilton Rosen, depufy dirextoi 
liclc Prograin.s. National .Acre 

'ashington, D. C. 

tcehnical staff of the Electro- 
Optical Division, Pcrkin-Elmcr Corp.. Los 
Angeles. Calif. 

John L. Heins, director-defense ssMems, 
Servo Corporation of .America, llieks'illc, 
X, y. 


I. Uhle 


It genera 


ager. Electronics & Oidi 
Avco Corp., Cincinnati, Ohio. 

Dr, Seymour Stein and Dr. James E. 
Stores, senior scientists. Applied Research 
Laboratory, Syhania Electric Products, Inc , 
a subsidiary of General Telephone and Elec- 
tronics Conj., Waltham. Mass. 

Jack C. Monroe, chief applications engi- 
neer, Date* Corp., Monrovia, Calif. 

Maj. Gen. Richard A. Ctusscndoif 
(US.AF, ret,) has joined Hazeltinc Corp., 
Little Neck, N. Y. 

Robert D. AVeber, general manager, 
Shur-Lok Corp.. Anaheim, Calif. 

Dr. SomncI Sensiper, director, and Dr. 
Wilham FohJmaD, associate director. Space 
lilcctronics Corp.’s newly formed Connnand 
and Control Laboratories, Glendale. Calif. 

Robert Bruce, Jr., genera! manager. De- 
fense Products Division. Fairchild Camera 
and Instrument Corp., Syos-set. X. Y. 

Quentin G- Turner, program manager, 
B-70 Mission and Fraffic Control electronics 
subsystem. Motorola’s Atilitaiy Electronics 
Division, Scottsdale, Atiz. 

Arthur J, Biichtenkirch. managcr-iiistin- 
raent sales. Kollsman Instrument Corp., 
Elmhurst. N. Y. 

Federal Electric Corp., Parainus, N. J.. 


Charles A. Hnmell, Jr-, supeivisii: of 
metallurgical operations. Metals Division. 
Xational Research Corp.. Cambridge. Mass. 

John H. Newiand. public relations nun- 
ager, Boeing .Airplane Co.’s Vertol Division. 
Morton, Pa., replacing Mrs. Marjorie Coalc. 
resigned. Jamra S. Boynton succeeds Mr. 

Wah'.’ 

Herbert D. DeBoide, director of manu- 
facturing, Burrough Corp., Detroit, Mich, 


Electronic Systems 
Engineers 

here is your opportunity to join an expanding 
center of advanced electronic systems capability— 

T he Coiumbus Division of North American Aviation, Inc., 
is a center of electronic systems capability. It is the 
de.signer and builder not only of aircraft— such as the A3J 
Vigilante and the T2J Buckeye— but also of missiles, radar 
antennas, radio telescope systems, seat ejection systems, 
special support equipment for future systems— such as the 
Minuteman, and other diverse products. The Columbus Divi- 
sion is also the center of extensive advanced R & D projects. 
Here, there are unlimited opportunities to contribute to 
advanced technology— and to forward your OAvn career. 

Currently, the Columbus Division has openings for Elec- 
tronic Systems Engineers. These engineers will assume 
responsibility for the development of electronic equipment 
for advanced weapon systems. Tb qualify for tliese posi- 
tions. a background in one or more of the following fields 
is required ; 

Data Processing and Handling 

Design ol Electronic Checkout Equipment 

Design of Electronic Packaging (Internal) 

Design of Logic Digital Computers 
Design and Development of Transistorized Circuits 
Development and Design of Antennas (Airborne and 
Ground Based) 

Development of Microwave Systems 
Digital Programming 

Ground Communication and Surveillance Systems 
Operations Research 
Radar Systems Design 

Semi-automatic Electronic Tost Equipment 

Servo-Systems 

Solid Stale Devices 

Systems Analysis 

VHF-UHF Antenna Development 

Electronics Engineers who are qualified, through education 
and experience, and who are seeking better opportunities to 
technically express themselves in any of the aforementioned 
fields, please forward resume to: 

Mr.W.D. Melvers 

Engineering Personnel Supervisor, Box AW-222 
North American Aviation, Inc. 

4300 East Fifth Avenue 
Columbus 16, Ohio 

THE COLUMBUS DIVISION OF . 
NORTH AMERICAN AVIATION, INC. 
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EMPLOYMENT OPPORTUNITIES 


ANALYTICAL 

ENGINEERS 


OUR ENGINEERING 
TECHNICAL SERVICES SECTION 
IS SEEKING ENGINEERS 
IN THE FIELDS OF . . . 



Career openings for 

EXPERIENCED 

DRAFTSMEN 
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HAMILTON 

STANDARD 


EMPLOYMENT OPPORTUNITIES 
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EMPLOYMENT OPPORTUNITIES 


ENGINEERS . . 

ATVERTOL 

CREATIVITY 

FLOURISHES 

The advontoges of working at Vertol ore 
being discovered by increosing numbers of 
engineers. The reosons ore opporent. The 
Vertoi Division of Boeing Is smoli enough 

and freely exercise his creativity. In ad- 
dition, the Vertol engineer has oil the re- 

Computation i Analysis 

openings for 

Mathematicians & Scientists 

Silanes: $7,000 to $14,000 
ExptmJing jei-Bge grojects at Ihe 
Boeing Trannporl Divisioa hove 

career npenings for 

Appllet Millieieatlclaiis 
Applies Sciertisls 
Opeialions ReseaicP Specialists 

luriir Frotranmeis 

ofledng uniismil opportunities for 

Dyna-Scar openings fnr 
Instrumentation Engineers 

These openings — for Electrical and 
Mechanical Engineers and Physicists 

Dyna-Soar vehicle, specihcally. pro- 

Nose Cap aad Skin Strain 

Serlaca Tanperature Frea Aii Deaiitp 

AeiodyiamiE Piessaies Fpal Opantity 

Heat flax Other Paiaineters 

Extreme thermal and pressure en- 
vironments encountered during 
hypersonic re-entry of the Dyna-Suar 
vehicle require ihc imaginative appli- 
cation of physical principles and new' 
malerials to achieve unprecedented 

Long 0 leoder in the design and production 
of advanced commerciol ond military ver- 

As a result, new and challenging career op- 
portunities ore ovoiloble To ombitious, creo- 
live engineers. Locoted in ottractive sub- 

vironment of growth for Quolified engi- 
neers. investlgote these opportunities 
fodoy: 

INSTRUMENTATION 

fllOHT TEST ... Tilt miifi whe Blit Ihii rnptoiiblt 

with the maeageiDcnt, engineering 

poTlalioii ey.Klems. Assignments arc 
<m tlie Engineering Compuiing and 
Analysis Staff, which includes a 
modern facility consisting of the 
IBM 704 (scun to be replaced by 
IBM 7090 digilal eqiiipmenll and 
an EASE analog system. 

.Applicanis should have at least a 
Bachelor's Degree in mathematics 
or one of ihe physical sciences, 
along wlih an excellent scholastic 
record. U.S. citizenship is not 

bencfifs?'incIucUng modng *anow! 

Tiiese challenging openings offer 

professional stature. Extensive digilal 
and analog computer services are 
available at Boeing, as well as 

to labricate and evaluate special 

Send year resume, today, to Mr. IT. B. 
Evons. Boring Airplane Company. 
P.O.Boz3707-AVZ. Seattle 2t, Fn. 

' . I'—',;''* "Llllir - J-l»", J...I.K. 

reliremenl programs, and an oppor- 

uddiiiom youll* be*^ lh.Sg"ln°’the 
Seattle area of the Pacifie North- 


STeUCIUSAl TEST JW evl.ipndles position 

NEED EXPERIENCED 

AERODYNAMICS 

STRESS 

west where homes are only minutes 

fr^h and” M™°waiCT"bMting and 
fulling. Mild climate permits year- 
round polt. There's a world ol 
uuidoot Western living here, with 
abuodam recreational facilities for 
Ihe whole family. 

ENGINEERS? 

Place an "Englneera Wanted" 
advertisement in this EMPLOY- 
MENT OPPORTUNITIES sec- 
tion. It's as inexpensive, time 
saving znelhod ol selecting ex- 

FLIGHT TEST OPERATIONS 


perienced personnel lot every 
engineering job in the electronic 

Eoch of these positions requires on oppro- 
priote academic degree plus directly related 
experience, ond offers on ottractive solory. 
Forword your resume in complete confid- 

y- 

Lion of AVIATION WEEK offers 
you an opportunity to choose 
the best qualified men avail- 
able throughout the industry. 

veWol „ 

. . . environment for 1 

dynamic career growth ■ 

AVIATION WEEK 

Post OlFcs Box 1S New York U, New York 
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EMPLOYMENT OPPORTUNITIES 


ENGINEERS'SCIENTISTS 

ELECTRONIC 
SYSTEM ENGINEERING 

The New Field for Scientific Generalists 

Present day decisions at the highest level of military command require 
a range and precision of communication and information processing 
beyond that conceivable in the past. Probably the greatest single new 
influence on the requirements for the decision-making process is the 
sharp reduction in reaction time which results from the introduction 
of the ballistic missile. 

To cope with this problem, science and technology must provide 
the Military Commander with the means to exercise his command 
effectively. It must give him the facilities by which he can evaluate 
and extend his control over his weapons. Without such support to 
the Commander and his command organization, effective peacetime 
deterrence, wartime defense and retaliation are impossible. 

Optimization of the command and control function can be facili- 
tated by electronic systems which collect, transmit, process and dis- 
play the data required for the decision-making process. These systems 
involve, to an unusual degree, interrelationships among technical 
factors, operational factors and the command structure in which the 
systems are to function. Further, these system requirements cannot 
be considered independently of the technical capabilities of men 
and machines. 

The MITRE Corporation is a nonprofit organization formed in 
1958 under the sponsorship of the Massachusetts Institute of Tech- 
nology. It provides technical support to the United States Air Force's 
Command and Control Development Division and,the Federal Avia- 
tion Agency. Its iiudens is composed of the engineers and scientists 
who designed and developed SAGE, the world's largest real-time 
control system — and SATIN, a modem Air Traffic Control System. 

3ts (ask is to design, develop and evaluate large-scale, computer-based 
command and control systems. 

MITRE, a rapidly expanding organization of 1400 people, is 
located in Suburban Boston, Massachusetts. Career openings are 
available in Bedford, Massachusetts, Montgomery, Alabama and Fort 
Walton Beach, Florida. 

3ncjiiiries may be directed, in coii^detice, to 

Vice President— Technical Operations 

MITRE 
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Searchlight Section 


BUSINESS OPPORTUNITIES 


EQUIPMENT ■ USED or RESALE 


UNDIVIATED ■> 





Want a low-cost 
aircraft . • . that 
can carry anything? 


IMMEDIATE SALE 
ON MARK 

DOUGLAS A26 



FOR SALE 
Boeing Model 377 

STRATO CRUISER 

U AIRCRAFT 

»7S,000« 








Sonishody— 

Soniewhere, 

needs your idle erjuipmem! 
Reach thac buyer quickly and 
economically thru the 

“SEARCHLIGHT 

SECTION” 

Tbe meeting place of Csed 
Equipment Buyers and Sellers 


D-18S BEECHCRAFT 

FOR SAIE-IMMEDIATELY 


PI DIVISION-SEN»Al PRICISION. INC. 


WHERE 
TO BUY 

Feeluring oddrfienof 
products, apeeialties 
i services for 
the aviation fleld 
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LETTERS 


Soviet U-2 

As «'(r might hnvc suspected, the Rus- 
sians had a U-2 before nc dcveiopcd our 

xiic Russian plane picliited below is offi- 
cially designated U-2. It was photographed 
in 1944 bv me wlien f was a member of 
the U. S, .\rmv Air Force stationed at the 
American sliutlle-bomhine base in Poltasa 
(Ukraincl. 

The Soviet U-2 ssas designed originaliy 
by N. N. Folikarpos- as an obsennlion plane 
(like our own U-2), During the War 
(Second- not First), it was used for observ- 
ing behind enemy lines, as a training plane, 
for air-.imbnlance svork, and also carried 
light bombs slung on racks under its lower 

Soviet U-2 is described in Jane’s 
;\1I the M'orhK .Aircraft (1945 editioni as 

speed of 150 kilometers per hour (93 mph.l 
and a inaximiim ceiling of about 10,000 ft. 

Wfiifc the Russians despise our U-2. they 
speak very sspniih of tfieir own: 

"This ^ptemher night wjs cold and dark 
in Stalingrad. Eserything had grown con- 
fnseil ill tlicsc two weeks during wliieli fight- 
ing had been going on in the city itstlf- 
The front shifts so fantastically from block 
to block, and from building to building, 
that the Cermans were afraid to bomb at 
night for fear of hitting their own men. 
Dills out little U-2 "Jcss’clers." as thev were 
called, could be ordered to destroy the left 
wing of a building svhilc our own soldiers 
were occupying its right wing. Tlicy did 
their jeweler's work at night, and it ssas a 
local joke to say that they eoiild stand at 
anchor all night long oscr tlie Germans 
and drop their little liomhs one bs' one," 
I From Konstantin Siinonos , Davs and 
X'ights, p. fiS.) 

FK.4Vm.VV n. llOt.TZSt.SJS 

Prof, of Soviet Economics 
Unii-cisits' of Washington 
Seattle. Wash. 

Amphibian Concept 

I was surprised and pleased to note that 
the president of a ssell-kiiGsvn rompanv 

section (.A\V Oct. 3, p. 12fi). ffowever. 

1 vsas ama/cci at Mr. Robert M. Berns* 
(President, .\ir Craft Marine Enginceriiig 


Week irelcoiiiea thi 


■1 Ike opiniorra 
ie> rafaerf in the 


mngmitte't edilorini colunitM 

letter* to the Editor. Atlation Week. 
330 W. 42nd Si., Neie York 36, N. V. 


■* icilt be uiihheld o 


Co., Van Nuss, Calif, i facetious approach 
fo niv past militarv affiliations. 

If I am aiding and abetting Red aggres- 
sion. as he implied, some FBI imestigators 
will be [arc] sfiivering in their twots, having 
ins'estigated and cleared me for a .secret 
clearance invohing a current defense con- 
tract. However, this secret clearance should 
rcliese Mr. Berns' mind os far as rescaling 
to me [tlie pubhcl facts of his eompanv's 
"eonfidcnti.il ' proposal to the .Armv. 

Mr. Berns did concede my first two points 
in that no "one ' is set able to control the 
ss'cather. These points alone put a ses'cte 
limitation on se.iplanc operations and quite 
strongly nullify iiis company’s waterborne 
concept. Battle plans, hi which an invasion 
from the sea is contemplated, requite months 
of planning and it is a well-known fact that 
D-day isn't very flesihlc. Matching D-day 
,md a satisfectory .sea stale will requite the 
t-ffotl of llic "one” able to control the 
weather. 

Since tiie initial article (.AW’ July 18, 
p. 25) implied that .ACME proposed an 
ampliihian eap.ihle of iimisiial and enotic 
seaplane capabilities. I look exception, siih- 
niitfcd what I considered "constmetise 
criticisms," and esen offered a source of in- 
formation to aid in preiciiting tlie possi- 
bility of stumbling into "pitfills." 1 am 
certain that all readers of the original "small 
item” in the Industrv Obsers'cr column ssall 
agree that no incnlion was made of "a high 
petforaiancc, STOL. tiirbofan-powcrcd. 
small transport with ampliihions sersatihts 
It ssill concede lh.it an amphibian can Jsc 
manufactured without wheel wells, but must 
assume that the wheels are housed elsewhere 
jstnichjral ptohlems?) to permit "high per- 

•After the buildup in the aforementioned 
Indiistrs' Obsers'er cohimn. 1 ssas amancd 

pane’s amphibious seaplane operations were 
of a minor portion ot its "eapabnitics." 1 
am now critical of the entire proposal. Why 
should ss-c consider an amphibious time air- 
plane to be the major method of deliver- 


ing "four tons of personnel and cargo to 
an inaccessible clearing 3.000 mi. assay 
in less than sesen hours?" For its primary 
miision, I question the need of an aircraft 
witli tlie slrength/ssaighl requirements of 
an amphibious type airplane to accomplish 
the mission of a landplane with the added 
[possible] s’crsatility of a seaplane. 

After Mr. Berns conceded roy first twci 
"pitfalls." he staled that his company will 
"encompass with our advanced design" the 
last three and will "aim to solve them." 
More power lo him! I still retain the riglit 
of mv conviction regarding mv last two 
pitfalls, pins the following: 

(1) 'Tlie problem of water infeetian 
svliich frequently puts the fire out. 

(2) .Action taken after possible water in- 
jection lo prevent corrosion and possible in- 
cipient engine bilnie. 

(31 Directional control during precise 
water-based mamiescring. 

(4) Possible engine ehangc at sea vs. 
hoisting aboard or abandonment at sea. 

(51 FiicUng from the "cargo" ship. Snii 
marines have been used; lioivcvcr, tlie old 
song that the need for a mild sea state is 
still a requirement. 

(61 Possibility of prc^ianiing of flap posi- 
tion during landing or takeoff, 

I observed with pleasure tliat Mr. Betas 
was cautions to empliasbic that Ihc ACMF 
A-2 is capable of operating out of "any 
small h<idy of water" and did not push 
llie open sta concept. Small bodies of water 
arc uniiersally sunounded by a land mass 
and noniiallv tlie waters encompssed are 
coiisideied to be quite calm. 

Cmdb. E. Mauseh, USX Ref. 

Palo -\lto. Calif. 


Rocket Noise Case 

Mav 1 compliineiit sou on vonr ejccclicnt 
.itlicls- on the save of Maginis Berg et al. 
sa. Thiokol (.AW Nov. 2S. p. 30 1. The 
material is accurate, it reads smoothly, and 
llioiigh depressing, it points up tlic problem 
well to tlie whole industry. 

It lias been decided in the last hour to 
go ahead ivith the appeal, and the govern- 
ment is seeking the advice of the Solicitor 
Gsiicral to come in as amicus curiae. 

BlLl. CAMrani.L 
Reaction Motors Division 
Thiokoi Chemical Corp. 
Dcns-nie, N. J, 
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HIPERIVAS ! 


It con pinpoint o long-range missile on target. Guide a 
satellite or space ship to any point in the universe. 
Regulate ihe predetermined course of a surface vessel 
or submarine to any spot on the seven seas — by any 
route, however circuitous. 

In manned vehicles, it will give exact position — even 
without an atmosphere — independent of gravity, sea, 
wind, and weather conditions — without fixes on hori- 
zon or stars — after days and weeks of travel. 

This is Hipernas, a self-compensating, pure inertial 
guidance system developed by Bell's Avionics Division. 
Designed for the U.S. Air Force, Hipernas is so versa- 


tile that a whole family of related systems has been 
engineered for application in any environment — sea, 
sky, or space. 

The system introduces new Bell BRIG gyros. Its 
accelerometers and digital velocity meters arc already 
operational in missile and space guidance systems. 
Hipernas — and many other systems such as the Air 
Force GSN-5 and the Navy's SPN-10 All-Weather 
Automatic Landing Systems — typify Bell’s capabil- 
ities in the broad field of electronics. This diversity of 
activities offers an interesting personal future to qual- 
ified engineers and scientists. 



AEROSYSTEMS companv 

BUFFALO S, N. Y. 

DIVISION OF BELL AEROSPACE CORPORATION 

A TEXTRON COMPANY 





The product of one of aviation history’s most intensive 
research and development programs, the Convair B-5H 
“Hustler" has now taken its place as part of the Strategic 
Air Command’s ever-growing deterrent force. First to 
be equipped with the world’s fastest bomber, the 43rd Bom- 
bardment Wing of the 19th Air Division, U.S.A.F., 
recently distinguished itself by taking first place in the 
important high- and low-level bombing event of the 
1960 annual S.A.C. combat comj)etition. Never before has 
this event been won by a newly-operational airplane. As 
the only bomber capable of performing its mission at twice 


o o o 

the speed of sound at heights 
above 50.000 feet or at tree-top 
levels, the B-58 provides 
S.A.C. drawing-board promise 
in service today ! 




